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SUMMARY OF DPM FEASIBILITY
This report was prepared for the purpose of determining the feasibility of the DPM for the Jacksonville CBD. The gathering of data, the
preparation of information, the research, the citizens' participation,
the alternatives analysis, and the detailed planning were all done for
the purpose of answering one basic question:

IS A DOWNTOWN PEOPLE MOVER FEASIBLE FOR
JACKSONVILLE?

CLEARLY, THE ANSWER IS YES!

To amplify the answer, the question can be broken down into several
subquestions:
• Does the DPM meet the local goals and objectives?
• Does it serve the transportation needs of Jacksonville?
• Does it promote economic development in the urban core?
• Will the environmental impacts of the DPM be acceptable and can
they be mitigated?
• Will this DPM system be financially viable?
• Is a DPM acceptable to the local citizens?

SATISFACTION OF GOALS
Early in the investigative process of this study, the Citizens' Advisory
Committee, established by the Jacksonville Transportation Authority, adopted a series of goals and objectives by which the feasibility
of the system would be measured. These goals and objectives were
further amplified by deciding the proper order of priorities and
assigning weights to each of the goals which defined their relative
importance. The Citizens' Advisory Committee established their
independence and objectivity as an advisory body early in the program. They adopted four principles to guide their objectivity while
studying the feasibility of the DPM system. These principles are
listed in the body of this report.
The CAC was not satisfied to just accept a passive role in this planning effort. They wanted to participate as an active partner. The
CAC also reviewed, discussed, and adopted system parameters by
which the configuration of the reference system was formed. They
formulated their own route alternative to be tested equally with the

others. The JT A agreed to this request and in November 1978, with
the assistance of the JT A staff and consultants, the CAC delineated
their own route as shown in the "Alternatives Analysis" section of
this report.
When all of the information had been gathered, analyzed, and
developed, when the alternatives were clearly defined, and when the
evaluation procedures were formulated, the CAC rated each one of
the alternatives as to which best met the goals established earlier in
the program. The DPM alternatives received approximately four
times the number of weighted points of the Do-Nothing Alternative
and Bus-Only Alternative. This Alternatives Analysis confirmed that
the DPM was feasible within the goals and objectives established. It
also became clear during the Alternatives Analysis that no DPM
route completely satisfied all of the conditions and demands. Accordingly, in September 1979, the CAC recommended 12 revisions
to the DPM routes and requested the JT A staff and their consultants
prepare a new route. This route was later delineated as the Recommended System which was presented to the CAC through their subcommittees. The full membership adopted the Recommended System on September 28, 1979 as the most acceptable route for preliminary engineering.
The Recommended System was used to determine final DPM feasibility. It will also be used as a starting point during subsequent preliminary engineering and environmental investigations. As delineated
in this report, the Recommended System is a rubber-tired, bottomsupported, electrically-propelled and driverless 50-passenger vehicle
traveling on its own elevated double-lane guideway. The route for
the Recommended System is shown on the opposite page divided
into separate lines, a 3-mile north/south line which passes over the
1.6-mile east/west line. There will be nine fixed stations on the
north/south line and six stations on the east/west line with the
Central Station common to both lines and will be used as the main
transfer point. There will be park/ride lots for 10,000 autos at the
ends of the DPM. Maintenance will be at a central location behind
the existing bus facility near McCoy Creek. The system will be built,
maintained, and operated as a division of the Jacksonville Transportation Authority. The system will operate 16 hours, seven days a
week, on 2-minute intervals during peak hours and 4- 10-minute intervals during the remainder. The entire system will be automatically
controlled by a central computer and supervised by JTA Central
Control staff which will also assure system safety and passenger
activity. Full details of this Recommended System are included later
in the body of this report.
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TRANSPORTATION NEEDS
The patronage estimates show that the DPM system is feasible as a
transportation system within the CBD. The ridership will come largely from three sources-trips diverted from the auto at the park/ride
lots, trips diverted from the regional buses at intermodal stations,
and trips diverted from walk trips within the CBD. The 1985 average
weekday ridership estimate is 51,350 and should increase to 68,030
by 1995.
The other aspect is whether the system fits into the regional transportation planning. The Jacksonville Area Planning Board is currently in the process of updating the 1968 Jacksonville Urban Area
Transportation Study (J UA TS). As part of this update, they are
testing a fixed-guideway rapid transit system for the Jacksonville
regional area. The various alternatives of the system are between 28
to 43 miles in length and focus on the CBD. All fixed-guideway transit alternatives being tested by the Jacksonville Area Planning Board
(JAPB) interface directly with the DPM at its extremities or replaces
the DPM in the same CBD corridors proposed by the Recommended
System. The regional forecasting demand confirms the need for a
fixed-guideway transit system serving the downtown area. The DPM
will clearly serve existing and future transit needs of the Jacksonville
metropolitan area.

ECONOMIC DEVELOPMENT
One of the major aims of the federal DPM program is to support and
promote . the economic development of the downtown area. The
economic consultant on the study team estimated that the DPM
would induce an additional 1,600,000 square feet of new office and
retail space by 1995 over normal growth. This would also create an
additional 7,000 new, permanent jobs over the number normally expected. The Recommended System will serve more than 90% of all
the proposed or existing office and commercial development within
a convenient 3-minute walking distance from DPM stations. Moreover, the Downtown Development Authority (DDA) has stated in
their recent report entitled Jacksonville Downtown - Strategy for
Redevelopment:
.. . in that the DPM will have many positive and necessary advantages to tie the activity centers within the
CBD together and to retain and promote the cohesiveness of the CBD as a commercial, office and convention core of Jacksonville.

The DPM will create new development in the CBD and what it does
not create it will enhance. The DPM w ill be instrumental in the continued growth of the Jacksonville central business district.

ENVIRONMENTAL IMPACTS
The impact of the DPM on the existing environment is clearly one of
the important determinations of DPM feasibility. Accordingly, an environmental baseline survey was prepared to describe the existing
environmental conditions in the Jacksonville CBD study area. An
environmental impact profile was drawn for each one of the alternatives and are listed in the accompanying summary. The study of
negative environmental impacts for the Recommended System also
suggest methods of mitigating the negative impacts. The conclusion
of these profiles is that the DPM will have a net positive impact on
the downtown area and will produce fewer negative environmental
impacts than any other alternative.

FINANCIAL ASPECTS
Of special importance to the JTA, the citizens, and elected officials
is whether the City of Jacksonville could afford the DPM system
after it is built . Operations and maintenance costs for each of the
systems were determined and the costs per vehicle-mile traveled and
costs per revenue-passenger were calculated. The revenues for each
of the systems were also calculated. All DPM systems show they can
be operated over an extended period at a reasonable fare level. The
Recommended System shows that it will produce sufficient revenue
to operate the system without subsidy at $0.18 fare in 1979 dollars
under 1985 operating conditions. The cost per vehicle-mile traveled
is about $2.00 which is close to the experience of other DPM
systems in the United States. The conclusion is that the DPM system is feasible in terms of O&M costs which must be borne by local
citizens each year.
The comparison of the Recommended System costs to other modes
of transportation is a significant and revealing factor in feasibility
determination. The O&M costs summarized in the "Financial Aspects" section of this report show that the cost per vehicle-mile is
better than bus, light rail, or heavy rail transit modes. In terms of
passengers carried, the DPM is only 34% of the cost of operating a
light rail line and only 29% the cost of operating buses. Moreover,
when the costs and fares are escalated over time, the cost per revenue-passenger on the DPM actually drops! No other transit mode
can do this.

The capital costs for the full 4.6-mile Recommended System is estimated at $120,615,000 at 1979 levels. Using the construction schedule in the "Implementation" section of this report, a cash flow of
necessary construction funds has been estimated to the end of the
calendar year 1986. This requires a $12,000,000 contribution by local
government for the construction of the DPM system. The funding
for this system can be achieved in a number of different ways which
are outlined in the "Financial" section in the body of this report.
However, it is clear the local share could be raised and be available
for the implementation of the people mover system when necessary.
The comparison of the annualized cost shown in the Alternatives
Analysis reveals that at an equivalent fare of $0 .25 in 1979 dollars the
system will produce enough net revenue at the full patronage estimates to produce over a 20-year span, a sum of money equivalent to
the local share. The DPM is feasible in terms of capital cost funding.

PUBLIC ACCEPTANCE
The feasibility study was conducted over a 15-mo nth period . During
this tirne, the Citizens' Advisory Committee and the JT A staff made
a concerted effort to obtain the widest possible dissimilation of information on the people mover system and to gain the highest participation in the study of the DPM system. More than 200 people
currently are involved in the CAC and represent a cross-section of
the citizens affected by the DPM. The CAC unanimously endorsed
the concept of the DPM and the Recommended System to be used
in further design and investigation. The Downtown Development
Authority, representing the business community, endorsed the DPM
program as an integral part of their redevelopment strategy. The
DPM Task Force, representing all the governmental agencies and
staff concerned with the DPM, unanimously endorsed the DPM concept and the Recommended System configuration. The Jacksonville
Area Planning Board has passed a resolution adopting the DPM as a
part of its long-range planning process. The Mayor of the City of
Jacksonville has expressed his enthusiastic support for the system as
a necessary redevelopment tool for the Jacksonville CBD. The
Jacksonville City Council has reviewed the project and adopted a
resolution in support of the system . Considering the effort made by
the CAC, the continuous presentation of DPM feasibility in the
media, the endorsement by nearly all interested CBD groups, and
the wide acceptance by elected officials, it is apparent that the City
of Jacksonville is in nearly unanimous support of the downtown
people mover.
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SUMMARY
Feasibility has been measured and analyzed in several ways. Following are the seven major points of feasibility:
1) The DPM will be used. Forecasts of ridership show that there
will be enough riders to justify it-51 ,350 riders in 1985 and
68,000 riders in 1995 for the full 4.6-mile system.
2) The DPM will be self-sustaining at an $0.18 fare level. There will
be no deficit created . In fact, a $12,000,000 surplus is projected
for the system after 11 years of operation at a $0.25 fare level
expressed in 1979 dollars.
3) The concept and need for a DPM in downtown Jacksonville has
gained wide public acceptance as an answer to CBD redevelopment and inner-city transportation requirements.
4) The DPM will spur development of Jacksonville's downtown
area. By 1995 it will induce some 1,600,000 additional square
feet of office and commercial space and will create 7,000 permanent jobs. The DPM will tie together four major hotels giving
Jacksonville a large convention capability for the first. time. The
construction of the DPM will generate $350,000,000 in sales
over 5 years.
5) The DPM project is a fundable and effective capital investment.
Funding opportunities for the local portion of the DPM exist.
6) The DPM will result in improvements to the environmental conditions of the City.
7) The DPM will be integrated with and will improve the regional
mass transportation system. It will provide a level of mobility
within the CBD that is not achievable by any other means. It will
mean that regional bus service can be expanded and improved
at Jittle additional cost.
Events are happening that require the early installation of a DPM.
Since the beginning of this feasibility study, more than $300,000,000
in new development has been announced for construction in the
inner-city. The DPM is viewed as the catalyst to further the creation
of one of the nation's outstanding examples of inner-city renewal.
The Florida Department of Transportation is currently studying the
downtown Acosta Bridge corridor. The 60-year old bridge is outmoded, structurally inadequate, and in need of replacement. However, the Acosta Bridge project and the DPM offer an excellent
FHWA / UMTA joint participation program for a new multi-use highway mass transit structure.
In summary, there is no apparent equivalent capital investment that
could result in the magnitude of improvement to Jacksonville's central business district as a downtown people mover system. Clearly, a
DPM system for Jacksonville is feasible.

II.
INTRODUCTION
Description of Jacksonvill~
Planning Framework
Study Mobilization
DPM Task Force

I

INTRODUCTION
The first study for a downtown people mover ( D PM) in Jacksonville,
Florida was done in 1972 under the auspices of the Florida Department of Transportation (FOOT) as a direct response to local interest
in having such a transit alternative. In 1976, the Jacksonville DPM
study was updated and modified by the Mayor's Task Force led by
the Jacksonville Transportation Authority (JTA) and submitted to
Urban Mass Transportation Authority (UMTA) as an application for
a demonstration grant to build a downtown people mover in Jacksonville. This application was an entry in a nationwide competition
sponsored by UMTA to fund the engineering and construction of
DPM systems in the United States as a demonstration of DPM feasibility in an actual urban environment. The Jacksonville application
was one of eleven finalists in the screening process. UMTA initially
selected four cities for construction of a DPM; Jacksonville was not
one of the four cities. However, the application was of such merit
that UMTA supplied funds to assist the JTA in performing the Jacksonville DPM Technical I Feasibility Study. By mid-June 1978, a consultant was selected, a contract negotiated, and work had begun on
this study.
The basic purpose of the study was to determine if a DPM system
was feasible for Jacksonville. The JTA Board set up two separate
organizations-the Citizens/ Advisory Committee (CAC) and the
DPM Task Force-to review and recommend the feasibility of the
DPM. This would provide the Board with objective judgments. Accordingly, the CAC established itself as an independent body/ formulated its own principles to insure impartiality, expanded its membership to all interested citizens, reviewed the work of the JTA staff and
consultants, and made its recommendations to the JT A Board. The
DPM Task Force was made up of staff representatives of affected
agencies who not only supervised the work produced but also provided data and advice. As a result, citizens and the planners have
been active and involved partners in planning the DPM system,
analyzing the alternatives, and determining DPM feasibility.
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DESCRIPTION OF JACKSONVILLE
The greater Jacksonville metropolitan area is the center of a large
regional distribution and trading hinterland of south Georgia and
north Florida. The 2-square mile core of the central business district
(CBD) of this economic hub is divided by the St. Johns River which
provides one of the mainstays of the area's economy. The two
halves are now connected by three vehicular bridges in the CBD.

3

Jacksonville is the financial center of this large regional area and
contains home offices of statewide banking systems. The CBD has
one of the largest concentrations of regional and home office insurance corporations in the Southeast. It is one of the major shipping
ports of the nation and is extensively served by railroads and highways. There are extensive shipbuilding and repair faciliti~s close
to the CBD. One of the largest employers is the U.S. Navy which has
a complex of major naval bases. There a,re extensive manufacturing
and assembly plants·. In short, Jacksonville represents a varied and
diversified economic region.

DOWNTOWN JACKSONVILLE

Regional growth has been steady through mo"st of the cycles in the
national economy. Rapid economic change that has had a significant
effect on most other sun belt cities has not yet been experienced
here. It is one of the few remaining important Florida cities that has
not experienced a great development boom. As such, Jacksonville
still has an inevitable rx>tential for rapid growth. More pertinent to
the DPM, the CBD still retains its commercial and office vitality and
is still the focus of the region. New office and commercial projects
are either under construction or planned. In 1979, 25% of all employment in Duval County was located in the CBD, most of it within the
DPM service area. The rate of employment growth was estimated to
be 2% to 3% per year in the Jacksonville CBD. This is a faster increase than the general employment growth trends in the region.
This increased CBD growth is in direct contrast to most other cities
of comparable size and, indeed, several other DPM-designated cities
where the city core is on the decline. A more detailed description of
existing socio-economic conditions in the Jacksonville CBD is contained in Environmental Baseline Survey, Technical Report No. 5,

available from the Jacksonville Transportation Authority on request.
The Jacksonville CBD fronts on both sides of a major river system
within the region. The remainder of the city is developed in all directions from the core city and major highways radiate from the CBD in
the traditional spoke patter,n. The CBD itself is a reasonably compact
area, close by the river, with commercial core extending some distance to the north. Traditionally, the north side of the river was
always considered to be the CBD of Jacksonville but in the last three
decades, development across the river in the Southside and San
Marco areas now have spread the CBD to both sides of the river. For
instance, a new Southside development, "St. Johns Place", valued
at $150,000,000, is currently under construction. Further, the
$200,000,000 "Northbank Project" has been announced for the
north side of the river. The CBD, therefore, is not only the economic,
financial, and office center of Jacksonville but is also the transportation and commercial center of the total region. It is this area the
DPM will serve.
About a decade ago, the voters of the various municipalities in Duval
County voted into being a consolidated form of government which
combined most city and county functions. Nearly all of the city,
cour;Jty, state, and federal office buildings within the Jacksonville
metropolitan area are located in the CBD and within the DPM service
area. Functionally, all of the executive departments of the old city
and county governments have been consolidated into one executive
branch. In addition, there is a single legislative body, the City Council. Independent authorities and boards within the Jacksonville
government is unique among the DPM candidate cities. In Jacksonville, there is a total consolidation of the implementing, planning,
and operating agencies of local government. The practical effort is
that the DPM can be developed and operated within an atmosphere
of total and unified municipal control. This unique consolidated feature of the government will allow much greater opportunities for
joint development and value capture. There will be no competition
fo.r the benefits received from the value capture and no inter-governmental disputes on proper DPM implementation.
Added to the centralized features of government and commerce in
the CB D is the unified approach to transportation in the urban core
of Jacksonville. The JTA builds and is responsible for all of the toll
bridges and expressways in the Duval County area. It began earlier
than other southern cities on their inter-city expressways by building
them at local expense. The JTA also owns the only intra-regional
bus system and is currently operating about 250 modern units.
Recently, the city government began transferring to the JTA the
control and operation of off-street public parking facilities. This
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unique combination of transportation faci lities in the urban core, including highways, streets, bridges, transit, and parking gives the
JT A a superior ability to not only plan and implement systems but
also to determine the desirability of having a DPM transit system on
its functional merits without competitive pressures. Construction
and operation of the DPM will also be the responsibility of the JTA.
Since the start of DPM planning, committees and task forces have
been used to bring a complete coordination of governmental agencies and private interests. The 1976 DPM competition application to
UMTA was prepared by JTA using an inter-governmental Mayor's
Task Force. This cooperative effort has continued through the Citizens' Advisory Committee which was formed for the present feasibility study. This and subsequent planning for the DPM also come
under the overview of a special DPM Task Force composed of relevant city departments, Mayor's Office, Legislative Delegation,
Florida Department of Transportation, private organizations, and
downtown interests to insure complete integration into local planning.
In all, the commercial, employment, government, planning, and
transportation environment in Jacksonville is not only uniquely centralized but highly conducive to the use and support of a major
transit facility within the CBD and the proper implementation of private development. This report documents the feasibility of the DPM
as a transit facility needed within Jacksonville's CBD.

PLANNING FRAMEWORK
Another major facet for the project was the collection for the data
and its analysis for its applicability to the DPM program. Data was
collected for this study on planning; site specific information including soils, economic indices, land use, and transportation plans;
environmental impact data including the environmental baseline
information; data on DPM technology; and geographical conditions
in the CBD. All data was assembled in a comprehensive data catafog
and retreival system for use by the JTA, the study team, and other
interested agencies. This catalog and list of its contents are available
from the JTA on request.

In addition to gathering planning information, it is necessary to
determine how previous planning efforts affect the DPM and its design. Much of the information on the patronage and physical characteristics of the DPM had to come from information already gathered
in previous years. The JAPB had also initiated an ongoing review of
the Jacksonville Urban Area Transportation Study (JUATS) which
was in the process of being updated at the start of the DPM study.
Both existing and updated JUATS data had to be evaluated and
assimilated into the planning program for the DPM. As might be
expected, a number of difficulties on incompatibility of data and insufficient detail or out-of-date materials were encountered during
the course of using the JUATS and other available planning data .
This information was supplemented and corrected by the DPM Task
Force and study team. Data was provided by the Downtown Development Authority in their report The Jacksonville Downtown Strategy for Transportation and Redevelopment. This study,
together with the staff of the DDA, was very instrumental in helping
to obtain some of the base information necessary for the DPM
study. The Redevelopment Committee of the Chamber of Commerce has also been active in the past on the redevelopment of the
downtown area. Of special interest to the DPM system is the development corporation established to implement the Northbank Project
in the heart of the DPM study area .
The transportation planning for the region had determined a number
of options for a fixed-guideway mass transit system to supplement
the regional bus system within the Jacksonville and Duval County
area . The latest version , or Test I network, of the JUATS major
review called for a 28-mile exclusive right-of-way system focusing on
the center of the Jacksonville CBD. The DPM therefore had to account for and coordinate its service with the proposed regional
transit system. The staff of t he JAPB were very cooperative in
gathering data, analyzing transportation planning, and assisting in
the coordination of the regional transportation and land use planning
with the DPM study. Finally, there were a number of impacts which
the DPM would probably have on the surrounding environment. The
Jacksonville consolidated government has a number of specialized
departments including the Housing and Urban Development and the
Bio-Environmental Services Division. Both of these agencies were
helpful in determining the various impacts the DPM would have on
areas within their jurisdiction.
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STUDY MOBILIZATION
This report represents a 15-month effort to determine the feasibility
of a downtown people mover in Jacksonville. Before this work could
begin, it was necessary to gather certain information, establish an
organizational framework for participation of citizens, and to set the
DPM program within the planning framework of the Jacksonville
metropolitan area.
The determination of feasibility required the concentrated effort by a
large number of citizens with diversified backgrounds, local staff
members, and the consultant. In order to direct this concentrated
work effort more closely, a critical path method (CPM) scheduling
procedure was established at the beginning of the program. The
CPM included all of the steps and activities necessary to accomplish
the program. These activities were gathered together in a list of more
than 700 individual events. The duration and time were determined
for each of these activities and were joined together to form a CPM
network. This was reviewed extensively by the JTA staff and in June
1978 the CPM was accepted. With necessary modifications, it has
been followed during the course of the project.

CITIZENS' ADVISORY COMMITTEE MEETING

One of the earliest activities programmed by the CPM was the estab'
lishment of goals and objectives for the prqject. It would have been
possible for the JT A staff and consultant to determine such goals
and gain approval from the JTA Board. However, it was decided
that the best method of obtaining goals reflecting the views of the
citizens would be to turn over the task to a citizens' group. The Citizens' Advisory Committee was set up through the Office of the
Mayor and the JTA Board to participate in the planning and determination of the feasibility of the D PM. The JTA Board instructed
their staff to draw a list of potential initial members to frame a
method to begin the citizen participation and to administratively staff
the citizens' efforts. The JT A Board continuously has reviewed the
CAC to insure all interests were adequately represented and adequately supported. The monthly meetings of the CAC were set to
occur just prior to the JT A Board meetings to insure the citizens'
timely input into the Board's deliberations. The JTA Board urged the
citizens to provide them with unbiased recommendations on DPM
feasibility.

DPM TASK FORCE
In order to focus the efforts of all these participating agencies on the
specialized needs of the D PM planning study, the JT A Board requested the Mayor's Task Force be continued and enlarged by representatives from the Office of the Mayor, the Florida Department of
Transportation, the JTA staff, the JAPB staff, the Chamber of Commerce, the DDA, the City Department of Public Works, the Jacksonville City Council, and the Duval County State Legislative Delegation. This DPM Task Force followed the program through its
entirety, usually on a weekly or bi-weekly schedule. Their main tasks
were to provide data, coordinate assistance from the agencies they
represented, review and coordinate the efforts of the consultant,
analyze and approve the conclusions reached, and assist the JTA
staff.

Very early in the study, eight major issues surfaced involving both
the feasibility of the DPM program and public participation. These
issues were discussed by members of the CAC while formulating the
project goals and objectives:
• the composition of CAC membership;
• the financial and operational feasibility of the DPM;
• the determination of the best route location;
• the extent and character of government involvement;
• the severity of relocation and displacement;
• sufficient access for the elderly and handicapped;
• the DPM as a major tool in CBD redevelopment;
• the environmental impacts of the proposed DPM system.
These issues were discussed over an extended period of time. On
August 3, 1978, the CAC adopted 12 goals that any downtown
transit system should fulfill. These are listed in this report under the
section entitled "Public Involvement". The process for the goal selection and the critical path method with its network are detailed in
Technical Report No. 1 under the section entitled "Goals and Scheduling", available from the JT A on request.
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River Crossing
Guideway
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Operations
Recommended System Reliability
System Safety
Passenger Safety

DESCRIPTION OF THE RECOMMENDED
SYSTEM
This DPM feasibility study for Jacksonville requires the formulation
of a single system configuration. The Urban Mass Transportation
Administration (UMTA) has determined that they will fund only deployed systems for the implementation of the DPM demonstration
program. There are at least ten potential suppliers of proprietary systems that could be used to fulfill the DPM program for Jacksonville.
However, one system is necessary as a reference during the Alternatives Analysis so that each alternative can be compared equally. It is
also necessary to establish the relative qualities and characteristics of
the system in order to measure feasibility. The choice was to formulate the Recommended System either by using an existing DPM system or creating a hypothetical one derived from components of
present technology.
The Recommended System described here is only to measure the
relative feasibility of a DPM system for Jacksonville. Since no single
proprietary system seems to meet the goals and objectives of the
JTA staff and Citizens' Advisory Committee, a composite system
was derived from a number of existing proprietary systems. Two
approaches were taken during the formulation of this derivation of
the Recommended System. The first was to incorporate the worst
case possible for the performance demand or physical design of the
DPM. As an example, all the horizontal curves of the guideway
structures were set at a minimum 100-foot radius as the worst possible case the DPM would have to encounter. There is no known
DPM system which cannot easily meet this radius. The other method
used was a family of characteristics. As an example, it was determined that a bottom-supported rubber-tired system would be used
as the type of vehicle for the guideway system. This incorporates a
number of proprietary wheeled systems but also includes the use of
a linear induction and air-supported system within this same guideway configuration. Th~refore , the guideway design will accommodate a wide family of vehicle types. Using these two approaches, a
reference system was developed for use in the analysis in Jacksonville. The vehicle system characteristics summary shown on this
page summarizes all of these characteristics for both the vehicle system and its control and operations.
To an extensive degree, the problem of planning and designing for a
system which is largely unknown will exist during the program until,
under the UMTA guidelines, competitive bids are taken and a specific manufacturer is selected. However, by incorporating a worst
case or a family of systems, most of the unknowns can be accom-

modated or would make little difference in any system finally implemented. This has been the general guideline used in all the
conceptual designs of the reference system.

VEHICLE/SYSTEM DESCRIPTION
In general terms, the vehicle is rubber-tired , bottom-supported, electrically-operated, driverless with a design capacity of 50 passengers.
The outside clearance dimensions of the vehicle are 25 feet long, 12
feet high, and 9 feet wide. The loading mix of 10 seated persons and
40 standing allows the vehicle to be crush-loaded to about 75 persons during the peak hours of operation. The vehicle has doors on
both sides so they can be loaded using either center or side platforms
alternately or both type platforms at the same time. The vehicle must
be able to accelerate fast enough to min imize the overall time between stations but the acceleration must be in keeping with the
comfort of the passengers. Similarly, a braking rate must be adopted
which will be comfortable for standing passengers. Therefore, an
acceleration rate of 3 feet per second 2 and a normal deceleration rate
of 2 feet per second 2 were adopted. The vehicle will obtain a speed
of approximately 30 miles per hour as its maximum velocity. Grades
are generally not anticipated to be a problem for the Jacksonville
DPM system with the exception of the approaches to the river
crossing. However, for operational efficiency, the vehicle must be
able to surmount a 10% grade when operationally loaded for at least
a quarter of a mile without any significant degeneration in operating
performance.
Most important to the acceptability of the system is its reliabi lity and
maintainability. These must be in excess of 99.8% of undegraded
revenue services. In other words, the average commuter must not
sustain more than one serious delay on the people mover during a
single year. The system will be operated at approximately two-minute headways during the peak transit periods of a.m. , noon, and
p.m. peak loading periods. During off-peak hours, in the evenings
and on the weekends, the normal headways will vary from 4 to 10
minutes. The system will be operated 16 hours; 6:00a.m. to 10:00
p.m.; seven days a week. There will be an extensive TV surveillance
and audio communications systems used both for the secu rity and
assistance of the passengers and for communications by Central
Control. In addition, during heavy peak hours or during normal
operational hours of the day, there will be a roving patrol to insure
the security of the passengers on the system and to assist during
peak loading periods. Otherwise, the system will be automatically
controlled from a central control facility using a fixed-block, fully
computerized operation with mechanical backup to assure a f ail-safe
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VEHICLE/SYSTEM PARAMETERS SUM MARY
Vehicle Characteristics
Size & Capacity
Speed
Grade Capability
Turning Radius
Train Consist
Propulsion
Suspension
Braking

Switching
Command & Control
Reliability &
Maintainability
Operations
Headways

Facilities
Security
Fares
Passenger Comfort

50 passengers - 10 seated and 40 stand ing
Maximum of 30 mph
10% grade over 1,200 ft. length
100 feet m inimum
Manually coupled in 1, 2, 3, or 4 car trains
DC traction electric motor or linear induction motor
Pneumatic rubber tires or with secondary
air bag suspension
Mechanical, pneumatic, or dynamic; emergency braking rate of not less than 8 f t./
second2
On board with mechanical entrapment
Fixed block; full computer operation with
mechanical backup
In excess of 99.8% for non-degraded revenue
service

Peak Hour- 2 minutes
Off-Peak Hour- 4 - 10 minutes
Sundays and Holidays- 10 minutes
Partial ly manned during peak hours; minmum of visible personnel
TV survei llance; communications system ;
roving patrols
0-25 cents flat fare; semi-automated collection
CBD stations heated and air conditioned;
inter-modal stations - forced ventilation
only; no restroom facilities; vertical circulation equal to capacity for 15-minute peak
patronage; barrier-free stations for elderly
and handicapped

system. The system can also be controlled remot ely by operators in
t he Central Control Station.
T he fare structure has been set at a $0.25 flat rate in 1979 dollars.
T his means any user can enter the system paying a single 25-cent
fare, travel as long and as fa r as he likes on the system, and even
t ra nsfer to a reg ional bus system, w ithout addit ional f are. However,
any re-entry into the system requires an addit ional f ull fare.
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ROUTE DESCRIPTION
The Recommended System is basically in a form of a four-legged
irregular cross . Beginning at the north, the DPM starts in a complex
of hospitals and professional office buildings near 8th and Jefferson
Streets at the Medical Center Station. This would be an intermodal
station with most of the north and northwest regional bus lines
transferring their passengers to the DPM system. A specially
designed bus loading facility, including a separated bus access road
would be designed for this station at the ground level. In addition, a
500-car park / ride garage would be built adjacent to the station to
serve commuters from the north. The station would also have a
walkway suspended beneath it running parallel to the guideway
tying the St. Lukes, University, and Methodist Hospitals together as
well as a number of professional office buildings in the vicinity. The
corridor follows the west side of Jefferson Street south until it
reaches a point opposite 3rd Street where it would turn diagonally to
the east and stop at the Springfield Station. This Springfield Station
would include a 1,000-car park / ride lot for commuters from 1-95. It
would also serve as an access station for the public housing projects
to the west and south of the system and for the residential neighborhood of Springfield to the north and east.
The line curves south, passing through the urban renewal area until
it reaches State Street where it turns due east and stops at a station
located in the front of the Florida Junior College. This FJC Station
would be an intermodal station to serve regional bus routes using
this major one-way pair arterial corridor from the Arlington Expressway to the east and from the Beaver-Union Street corridor from the
west. In addition, a 1,500-car park / ride lot would be provided in the
3-block area surrounding the station. There would also be walkways
connecting the station to Florida Junior College north of State Street
and to the office and commercial facilities to the south. The line
turns and follows the west side of Hogan Street proceeding to a
point opposite Hemming Plaza. The Hemming Plaza Station will be a
core station located at the northern edge of the Jacksonville commercial core . A second level "spine walkway" would be built beneath the station and guideway on Hogan Street extending to the
south. This spine walkway would connect to individual buildings on
both sides of Hogan Street and to the skywalk system proposed in
the development plan by the Jacksonville Downtown Development
Authority . The Hemming Plaza Station will not provide either bus or
park / ride facilities although a shuttle bus will serve the station. The
line continues on Hogan Street to a point just south of Bay Street
where it turns to the southwest and stops at the Central Station
located in the northwest quadrant of Hogan and Water Streets. The
Central Station will be the main transfer station for the DPM system

with the north / south line passing above the east / west line. Passengers transferring from either line will use vertical circulation (escalators, stairs, and elevators) to obtain access to the other platforms or
to the ground below. The Central Station is anticipated to be located
entirely within the Northbank Project adjacent to the internal shopping mall designed into the retail area of this development. Therefore, the platform and access to the system will be designed as a
functional part of this commercial space.
From the Central Station, the line curves again passing just to the
north at the Civic Auditorium on Water Street and swings southwest
through the Seaboard Coastline Office Development, and stops at
the Seaboard Station. The Seaboard Station w ~ll be outside, located
adjacent to a number of proposed office structures, and the existing
Seaboard Railroad headquarters office building. The station will be
connected by elevated walkways and ground level pedestrian areas
to the individual office and commercial structures in this complex .
The line then rises and turns to the southeast passing over the rebuilt
Acosta Bridge. As an integral part of this bridge, it will pass over the
St. Johns River to the Southside area of Jacksonville. When the line
reaches the south riverbank it will stop at the elevated Prudential
Station. This station will be connected with an all-weather pedestrian bridge to the Prudential Life Regional Office Building and Baptist Medical Center to the southwest, to other office and commercial
structures scattered to the south, and to Friendship Park to the
northeast . The line will then cross the Main Street overpass and turn
due east following the Mary Street right-of-way to a point just south
of the Gulf Life Insurance Company Building where it would stop at
the Gulf Life Station. This station would be connected by a series of
walkways to the Hilton Hotel, Gulf Life Building, the IBM Office
Building, and to future office and retail structures. The line will then
follow the extension of Mary Street, curving to the southeast to a
point on King Street where it will terminate at the St . Johns Place
Station. This station will be an intermodal station with complete bus
and kiss / ride facilities. It would also be connected by a walkway to
the St. Johns Place Development and to the new 352-room Sheraton Hotel now under construction . This station will also have a
3,000-car park / ride lot in the undeveloped area between King Street
and the Southside Electric Generating Plant.
The east / west line of the Recommended System begins at the
Government Center in front of the City Hall on the south side of Bay
Street. This Government Center Station w ill be connected by walkways to the State Office Building, City Hall, the Courthouse, the
Police Administration Building, and to professional office buildings.
The line proceeds westward along the southern right-of-way line of
Bay Street stopping at the Central Station . Passenger transfers will
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be made from this east/west line to the north/south line using vertical circulation elements. The line proceeds westward on the south
side of Bay Street to the Northbank Station located north of the
existing Federal Office Building between Broad and Clay Streets.
This station will be connected to the Southern Bell Telephone Office
Building, the Federal Office Building, and to other office and commercial structures. The line continues along the southern side of Bay
Street swinging due south in front of the Union Terminal to the
Terminal Station. This station will have access to the new Federal
Reserve Building on the east and to the Terminal Square recreation
and retail project to the west. This station will also have a 3,000-car
park / ride lot for commuters. The station continues southward about
650 feet where a non-revenue spur will branch off the eastbound line
into the Central Maintenance and Storage Area (CMSA) located
adjacent to McCoy Creek. The line will continue south to the
northern right-of-way line of May Street where it turns southwestward to the Jackson Street Station. This station will be connected
by elevated walkways to existing and proposed commercial, residential, and office structures. The line continues along May Street
southwestward to a point just north of the Blue Cross/ Blue Shield
Insurance Company Office Building where it will terminate at the
Forest Street Station. This station will have walkways connecting
the Blue Cross / Blue Shield Insurance Building, the Peninsular Life
Building, and other office and commercial structures in the surrounding area. The station will also provide a 1,000-car park/ride lot
for commuters from the west and south.
In all, the system will contain approximately 4.6 miles of double
guideway with 14 stations and approximately 10,000 park/ride
spaces. All regional bus lines, with the exception of some express
routes, will terminate at either the Medical Center, Forest Street, or
St. Johns Place Stations.

ROADWAY

RIVER CROSSING
Traditionally, the north bank of the St. Johns River has been the
commercial and office core of Jacksonville but during the last two
decades the Southside area has begun to develop heavily with medical, hotel, office, and retail structures. This trend will continue in the
foreseeable future. The need to serve this growing southside area
and maintain the functional integrity of the CBD has introduced the
need for a major river crossing into the feasibility of a DPM system.
During the Alternatives Analysis, a number of river crossing options
were considered and were subsequently consolidated into three general alternatives. The first is the use of the proposed reconstructed
Acosta Bridge which was described earlier under "Recommended
System Description". A cross-section of the proposed Acosta
Bridge showing vehicular lanes plus two DPM lanes located in the
center of the bridge is shown on the illustration. The second alternative is to use the westernmost lane of the Main Street Bridge. A
cross-section of the Main Street Bridge with the DPM placed on it is
shown in this illustration. There are two difficulties using the existing
Main Street Bridge for the DPM. One, the DPM itself would have to
operate with a single bi-directional line crossing the river. A series of
interlocks at each end could prevent any collision or safety problems
occurring but this solution would reduce significantly the carrying
capacity of the DPM link to the Southside area. Secondly, the ramps
to the Main Street Bridge, especially on the north end, would have
to be reconstructed and at least one major vehicular traffic movement would be eliminated from the bridge.
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The third alternative is a river crossing using an independent new
structure located somewhere between the Acosta and Main Street
Bridges. This new crossing has the great advantage of allowing the
DPM to cross the river where it is operationally and physically most
advantageous for it to do so. However, the Citizens' Advisory Committee's Subcommittee on Environmental Impacts determined that a
new crossing of the river could have visual impact on the river area.
In addition, the independent river crossing is about four times more
costly than the other two solutions and will increase operating and
maintenance costs significantly.
It was determined that the Acosta Bridge solution offered the most
effective combination of operational simplicity, minimum environmental impacts, and minimum costs. However, this solution depends on the reconstruction of the Acosta Bridge. The Florida Department of Transportation currently has underway a feasibility
study of the restoration and enlargement of the Acosta Bridge. This

ELEVATION

NEW RIVER CROSSING
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study will determine whether the DPM system can be incorporated
in the bridge crossing. Since this determination has not been made,
the Recommended System was designed so any one of the three
river crossing options can be incorporated into the design of the system without materially affecting patronage or operational feasibility
of the system.

GUIDEWAY
The conceptual design of the Recommended System uses elevated
guideways for the vehicle throughout its operational lines. In order to
elevate the guideway, two types of guideway support systems were
chosen. The diagram on this page shows the first of these-a hammerhead design supporting two adjacent guideways on a single pier.
This type of guideway support would be used where there are infrequent street crossings or the system travels in an undeveloped area.
The piers would be spaced approximately 70 feet apart and the

guideways themselves would be supported by box girders between
the piers. The second type of guideway support system is in t he form
of an H or two single smaller piers connected by a horizontal strut.
The other guideway on this page shows such a pier or system with a
walkway suspended beneath it but this pier type will also be used
without the walkway. This type of support system would be used
wherever there are frequent street crossings or where a walkway is
necessary to increase the access from surrounding development to
the station. As can be seen from the diagram, the walkway passes
between the legs of the joined piers and is bottom-supported by the
strut. The guideway normally would be sufficiently high to provide a
minimum of 17 feet clear span when crossing streets. Where a walkway has been introduced into the system, the guideways are often
separated allowing the walkway to rise between them while maintaining a constant elevation on the guideway. In this way, the H-pier
support system will allow both the guideways supports and access
to the stations to be as flexibly arranged as necessary to fit the design requirements.
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CONCEPTUAL STATION DESIGN
There are two basic conceptual station designs for the DPM reference system. One is a "core station" which typically will be located
over the street and will have only pedestrian access to adjacent commercial establishments, office buildings, and to the street below.
The second type of station is termed an "intermodal station" which
typically will be located beyond the urban core on its own site. These
intermodal stations will be designed to intercept regional commuter
trips as well as serve the adjacent property. They will have extensive
bus and automobile loading facilities to facilitate transfer to the
DPM. Many will also have a large park/ride facility adjacent to them.
Due to the mild climate, the stations are not normally heated or air
conditioned. They are simple elevated and covered platforms to
which access is gained by either ramps, escalators, elevators, or
stairs. During periods of stagnant wind conditions, forced air ventila-

tion is used to maintain a comfortable ambient air temperature.
Those stations which are entirely enclosed within an existing building, such as the Central Station, are air conditioned and heated
using the adjacent building's HVAC equipment. It is not anticipated
at this time that special operational or capital costs will be incurred
for air conditioning or heating of any of the stations. The stations will
meet all known federal and state requirements for access by the
elderly and handicapped. Barrier-free entrances and special elevators
will be used for non-ambulatory patrons.

• lntermodal Station
The intermodal station illustrated is the Medical Center Station
located in the northwest quadrant of 8th and Jefferson Streets. It is
typical of intermodal transfer stations in the system. The most
notable feature of this site plan is the bus loading area on the east
side of the station. A portion of Jefferson Street has been diverted to

a special lane for the regional and shuttle bus routes. Individual sawtooth unloading berths have been provided and each one is keyed to
a specific route for easy identification by the commuter. During a
typical operation, the regional bus would enter the special lane
through a radio signal operated gate and pull into its assigned berth.
Both doors would be opened to discharge passengers directly into
the paid area of the DPM station. The bus operator would activate
electrically operated doors, the passengers would pass into the station directly without the need for transfers to the escalators and
stairs, and rise directly to the platform of the DPM station. After an
average waiting time of less than one minute, in peak hours, the
passengers would board the next available vehicle and go to their
final destination.

• Core Station
The station design illustrated represents a core station located near

. - - - - - - - - T Y P I C A L VEHICLE

r - - - - - - 1 - - TYPICAL GUIDEWAY

~----------~~~~~-~--ELEVATED WALKWAY
'-' -+---GLASS ROOFED CANOPY

',, ,

--:-ALKWAY

___,._,._ - --~-...

-

:RO:B:D:G~ -- --/r<==:.....i;J

-- -

='--"'--"'--""

-- --

FA._"«E OF BUILDING

---~-=j

SECTION

THRU STATION

GUIDEWAY OVER JOINT DEVELOPMENT
4r-'_ _

___,o·

13

a·

TYPICAL GUIDEWAY SECTIONS

Hemming Plaza. This and all other DPM stations will consist basically of three functional parts. The first is a free area which will contain most of the access points from adjacent property and external
areas of the station. The second area is a fare barrier consisting of
turnstiles, coin-changing equipment, and a handicapped gate
through which riders pay their fares and enter the system. The final
functional part is the paid area which consists basically of waiting
areas or platforms by which the patron enters and leaves the DPM
vehicles. Vertical circulation elements will connect each of these
areas together. In the case of Hemming Plaza Station, a second level
walkway will run parallel and under the guideway and into the station
area. Access to this second level walkway is through escalators and
stairs from the street level or from connecting walkways to adjacent
properties. From this intermediate walkway level, access to the station is gained either by ramps, stairs, and/ or escalators to the fare
barrier located at each end of the platform. The patron will pass
through these fare barriers to the loading area on the platform.

The stations have been designed for expansion. In 1985, only singlecar trains will be necessary so loading areas will be shorter and the
fare barrier is placed on the platform itself. When the ridership increases sufficiently, the fare collection equipment will be moved
down to an expanded second level walkway area at the foot of the
ramps and stairs serving the platforms. This will allow the platforms
to use their full100-foot lengths to serve 4-car trains. In this way, the
stations can be expanded without radical alterations.
The isometric drawing shows the DPM guideway in Hogan Street
Corridor. One of the difficulties the Citizens' Advisory Committee
had with the DPM on Hogan Street was the physical and visual impact it would have on the street. Two design solutions will mitigate
this physical impact. First, Hogan Street will be transformed into a
pedestrian area which will permit free pedestrian movement between
the station and guideway. There will be little vehicle conflict near the
guideway supports and the guideway height can be lowered signifi-

GUIDEWAY

EI.EIMTIOII 42.0'

GUIDEWAY

ELEVATION 42.0'

cantly. Moreover, the lower guideway height and the introduction of
pedestrians beneath the guideway will reduce the guideway to a
more human scale. The second element is the careful integration of
the system into the surrounding property. The system was designed
so many areas beneath the guideway become an integral part of the
street and buildings. Indeed, many of the structures will themselves
extend their ground floors out underneath the guideway for use as
extended commercial space. In other areas, small kiosks, booths,
and outdoor restaurants will be located beneath the guideway. The
guideway will be connected to the surrounding structures using
glassed canopies and glassed shed roofs. This will give a light, airy
effect under the guideway in much the same way as the renovated
Quincy Market Square in Boston. The design will enhance and build
upon the physical presence of the DPM guideway in such a way that
it will become an integral part of the urban design landscape and not
an intrusion into the area.
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Access to the DPM system can only be gained through the stations
themselves . The DPM does not have the operational capability of
picking up passengers anywhere along the route as bus systems are
able to do. Since the only access is through the station, it is essential
to the proper utilization of the DPM that as wide a pedestrian access
be provided to each of the stations as is practical. The use of a spine
walkway suspended beneath the guideway on Hogan Street has
been discussed in the "Urban Development" section of this report
which concluded that the second level walkway system, as it ties
into the extensive skywalk system proposed by the DDA in its Central Business District Plan, will have a material benefit on pedestrian
movement in the CBD. It will also give access to the station from a
much larger number of adjacent properties than would ordinarily be
possible. The net result is that the Hemming Plaza and Central Stations would have almost total access to commercial and office buildings through the CBD area. The spine walkway has another outstanding advantage for station design. Since the access to this Hemming Plaza and other core stations is gained through an intermediate
level walkway system, the vertical circulation elements from the
ground can be located anywhere it is convenient for footprints to
rest. This is especially important when access to the station might
have to be gained by the modification of adjacent properties in
heavily developed CBD core areas.
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PROTOTYPICAL STATION DESIGN
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OPERATIONS
In addition to the system and route characteristics, there are a number of important operational characteristics that need to be determined. Service to potential DPM riders must not only consider the
proper station and route locations but it must also depend on the frequency of service and capacity of the vehicles. The operational
scheme chosen for the Recommended System is called a cross-over
scheme as shown on this page. Operationally, the north/south leg is
a double-lane continuous shuttle beginning at the Medical Center
Station and ending at the St. Johns Place Station in Southside. The
east/west leg is also a double-lane shuttle which runs from the
Riverside area, generally following the north bank of the river, and
passes under the north/south leg to the Government Center Station
on the east. This necessitates transfer of some riders from the north/
south and east/west legs of the system. However, all DPM alternatives that were considered for use in Jacksonville require some passenger transfers. This cross-over scheme offers the most operational
flexibility.
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The chart summarizes the travel times and frequency of vehicles for
each of the four legs of the system for the years 1985 and 1995. The
north/south trip travel time would be the longest, approximately 12
minutes including an average 20-second stop at each intermediate
station. The average commuting patron, of course, will travel in one
direction and principally one leg of the DPM. As an example, a person traveling by transit in the a.m. rush hour would arrive at the
Medical Center Station on his normal bus, transfer to the DPM, and
approximately 4% minutes later would disembark at the Central Station. If the patron descended the escalator to the lower platform and
boarded a westbound DPM to the Forest Street Station, it would
add approximately 5 minutes to his travel time.
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One of the outstanding advantages of the fixed-guideway DPM is its
high rate of speed. Recounting travel times between points on the
system gives some idea of this velocity. However, the comparison of
the DPM speeds against other transportation modes over the same
route best illustrates the advantages of the system. In this regard,
the JTA staff made a study of a typical north/ south commuter route
utilizing a transfer. The bus routes used were Number 36 Moncrief,
operating from the northwest sector of the city to the downtown
area, and Number 35 Spring Park, which operates from downtown
to the southeast. The conclusion was the commuter would save a
minimum of 38 minutes a day actual travel time. Even more significantly, a random selection of individual buses could result in a maximum savings of 45 minutes to an hour per day by transferring to the
DPM for the CBD portion of the transit route. This 45-minute savings
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RECOMMENDED SYSTEM
1985 DPM TRAVEL TIMES

Stations

Distance
in Feet

Dwell
in Sec.*

Time
in Sec.

Total

Government (1)
Link 1 - 2

1,850'

60.4"
20"

Central (2)
Sub-total East Leg
Link 2- 3

1,850'

60.4"

1,300'

47.9"

+

2,000'

63.8"
20"

Union Terminal (4)
Unk 4-5

1 ,300'

47 .9"
20"

Jackson (5)
Link 5-6

80.4"

20"

Northbank (3)
Link 3-4

20"

1,350'

49.0"

Riverside (6)
Sub-total West Leg

5,950'

208.6"

+

60"

LINE I TOTALS

7 ,800'

269.0"

+

80"

TURNAROUND

30.0"

ONE-WAY TRIP

299.0"

268.6"
349 .0"
30.0"

+

80"

379.0" =
6.31 min .

Medical Center (7)
Link 7- 8

2,900'

84.3"

2,700'

90.8"

1,300'

50.8"

1 ,100'

45.3"

20"

Springfield (8)
Link8-9

20"

Florida Junior College (9)
Link9-10

20"

Central (2)
Sub-total North Leg
Link2-11

8,000'

271 .2"

1,500'

54.7"

+

2,900'

92.1"

Prudential ( 12)
Link12-13

20"
1,700'

63.6"

Gulf Life ( 13)
Link13-14

351 .2"

20"

Seaboard (11)
Link 11 -12

80"

20"
1 ,300'

50.8"

St. Johns Place (14)
Sub-total South Leg
LINE II TOTALS

7.400'

261 .2"

+

60"

321.2"

15.400'

532.4"

+

140"

672.4"

TURNAROUND

30.0"

ONE-WAY TRIP

562.4"

30.0"

+

140"

702.4" =
11 .7min.

*

The major operating and maintenance costs in any transportation
system are generated by the number of people required to run it. The
chart shows the 1985 and 1995 staffing levels for the DPM system.
During 1985, 34 people would be required to operate and maintain
the system. Four people would be required for the administration of
the project including an engineer to insure the safety and reliability of
the system under operation. There would be 14 people distributed
over two shifts to operate the Central Control facility and provide
system security. Under maintenance, there would be approximately
16 people, also distributed through two shifts. Trouble response
teams will be available for maintenance during all operational hours
of the day. These trouble response personnel would perform routine
maintenance when not answering calls. There are 3 people to maintain the walkways and guideways.
The 1995 manning table shows the addition of 2 persons in maintenance to cover the increased vehicle miles and additional vehicles
represented by the 1995 increases. The total personnel shown are
considered those minimum to operate the DPM as an independent
system.

20"

Hemming Plaza ( 10)
Link10-2

could be further increased by the shorter headways on these same
regional bus routes resulting from the use of buses released from
their CBD travel. Using the DPM would require at least one additional transfer than is now experienced in normal regional transit
travel. This is somewhat of a psychological burden for the new
patron. However, the time savings and the modern DPM technology
should more than offset the inconvenience of the additional transfer.
The transfer times will be reduced by the design of intermodal stations and careful scheduling as discussed in "Description of the
Recommended System".

Dwell times are an average of 20 seconds but vary during the day in accordance with
loading demands.

The patronage increases between 1985 and 1995 are 37% . The 2
persons added between 1985 and 1995 represent a personnel increase of only 6%. With other transit modes, an increase in patronage carries a nearly proportional increase in personnel required to
maintain that system. This is where the DPM systems prove their
greatest value. As the number of persons riding the system and the
frequency of use during the day increases, there is only a small increase in the number of personnel required to maintain the system.
The cost per vehicle-mile traveled and the cost per passenger drops
significantly in real dollar terms. In other words, the more the DPM
systems are used, the less expensive it becomes to operate them per
rider. The positive comparison between O&M costs and system
revenue is discussed in the "Financial" section of this report.

SOURCE : Parsons Brinckerhoff/Fiood and Associates, September 1979
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ESTIMATE OF 1985 AND 1995 O&M STAFFING
RECOMMENDED SYSTEM
JACKSONVILLE DPM FEASIBILITY STUDY

Position/Title
Management/ Administration
Director
Safety, Assurance; Engineering
Secretaries/Clerical
Sub-total
Operations
Operations Manager
Shift Supervisor
Console Operator
Communications Operator
Security Guards (including
parking lot monitors)
Revenue Agent
Sub-total

1985
Employees

1995
Employees

1

1
1

2

2

4

4

2

2

3
3

3
3

4

4
1
14

14

Maintenance
Manager
Shift Foremen
Mechanics
Electronics Technicians
Electricians
Guidew;:~y Technicians
Hostelers
Facility Repairman
Sub-total

2
3
3
1
16

18

Total

34

36

1

1

2
2
2

2
3
3

2
3
3

The total round trip time can be calculated for vehicles on both lines.
The north/south line vehicle will take approximately 23.6 minutes to
make a complete round trip as opposed to approximately 13 minutes
on the east/west line. During any given peak hour, a vehicle on the
north/south leg can make approximately 2.5 trips within the hour
and on the east/west leg it is slightly less than five trips. From these
round trip times, and the maximum travel demand at any given period, the number of vehicles required to run the system can be calculated.

The fleet size is proportional to the minimum headway, trip time for
vehicles, and the patronage demands during the maximum peak
period of any normal weekday. In 1985, this peak period occurs in
the afternoon rush hour between 4:00 and 5:00 p.m. The vehicle
fleet is sized to meet this high demand and requires 19 active vehicles. There would be added to that an additional 3 vehicles for
spares and routine maintenance, which brings the total fleet to 22
vehicles. During most of the day, the vehicles would not be needed
and the fleet size actively operating on the guideway would be reduced during non-peak hours.

15,000

,----.,

I
I
I
I
I
I
I
I
I
I

RECOMMENDED SYSTEM
1985 and 1995

1985 Distribution of Vehicles

Line 1

AM&PM
PEAK

NOON
PEAK

7 (1.9)*

10,000

OFFPEAK

NIGHTS

WEEKENDS

7 (2)

3 (5)

2 (10)

2 (10)

Line 2

12 (1.9)

12 (2)

5 (5)

3 (10)

3 (10)

Totals

19

19

8

5

5

1985
DPM Capacity

1

FLEET SIZE

LINE

,19 9 5
= Estl mated
Ridership
1985
= Estimated
Ridership

1995
15 Minute
Peak Volume
1985

1995 Distribution of Vehicles
8

7

3 (5)

3 (10)

2 (10)

Line 2

16

12

5 (5)

5 (10)

3 (10)

Totals

24

19

8

8

5

Line 1

Fleet Size
Peak Hour Requirements
Spares
Total Fleet

1985

1995

19

24

-

3

22

-

5,00 0

4

28

SOURCE : Parsons 8rinckerhoff / Fiood and Associates, September 1979
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By 1995, 6 more vehicles will be required to meet the demand. The
average minimum headway would be maintained at about 2 minutes,
but the additional capacity demand would be satisfied by entraining
vehicles. The north / south line would be a two-vehicle train for every
five single vehicles. The east/west line would have a two-car train
for every six vehicles.
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The 1995 increase in fleet size is only required for the a.m. and p.m.
peak periods. This seems to be in conflict with the patronage estimates in another section which shows the greatest percentage gains
during the noon peak hours. The answer can be found by studying
the bar chart of Daily Patronage Distribution for 1985 and 1995 as
compared to the available vehicle capacities. During the 1985
commuter peaks (a.m. and p.m.), there is very little, if any; excess
capacity since the vehicles will often be fully loaded. However, during the noon peak, the two-minute headway is maintained for greater patronage convenience even though it creates greater excess capacity as shown on the bar chart by the dotted lines. By 1995, the
noon peak patronage will rise sharply but not enough to use this ex-

cess capacity completely. Therefore, no additional vehicles are required in 1995 for any of the non-commuter periods of the day.

RECOMMENDED SYSTEM RELIABILITY
There are many definitions of system reliability and dependability but
the most commonly used is that of system availability to the user.
Availability is established by comparing the actual system operating
time to the total system scheduled time. Stated another way, it
measures the percentages of system downtime, i.e., the time the
system is not in complete operation . In most DPM systems, opera-

WEEKDAY DPM UTILIZATION- 1995 OPERATION
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tiona! interruptions which can be corrected in 2 or 3 minutes are ignored in these calculations . DPM systems have demonstrated a reliability ratio of between 96% and 99.9%. The baseline system for
Jacksonville was chosen at 99.6% which means the system is not
allowed to be down more than 0.4% of its scheduled time. In personal terms, the average commuting patron would experience only
two noticeable operational delays in. a year of traveling on the DPM
system.
The most commonlyused measures of reliability are summarized as
follows:
• System Availability - This is the ratio of actual system operating
time to total system scheduled operating time.
• Fleet Availability - This is the ratio of the number of vehicles
available for use in a specified period of time as compared to the
number of vehicles required to provide the capacity and level of
service needed. The average fleet availability for a day would be
the ratio of actual vehicle operating hours to scheduled operating
hours. For example, as shown in the opposite bar chart, the required distribution of vehicle operatings during a typical 1995
weekday for the Jacksonville Recommended System requires
212.0 vehicle operating hours per day. If on a particular day only
23 of the required 24 vehicles were available for service, then the
system would be short 4 vehicle operating hours for that day. This
would result in a fleet availability of 208.0 + 212.0, or 98.1%.
• Trip Reliability - This is the ratio of vehicle trips completed on
time (within a reasonable tolerance) to the total number of trips
started. The central computer would keep track of the number of
trips which deviate from such a schedule by more than one minute
each. This would enable the DPM operators to take any remedial
actions necessary.
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The DPM systems which have achieved a high level of reliability are
those which have been in continuous operation over an extended
period of time. One major manufacturer has been confident enough
in their system to sign a new contract at a major airport which specifies a 99.65% availability with severe contract penalties as a guarantee of that reliability level. DPM systems have become as reliable as
any other fixed-guideway transit system.

Total Vehicle Operating
Hours per Day= 212.0
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SYSTEM SAFETY

PA SSEN GER SAFETY

DPM systems are driverless and are controlled remotely and automatically from the central computer with manual control overrides.
Under the Re commended System configuration the command / control personnel located at the Central Station would have complete
control over all vehicles operating on the system in the form of a
manual overri de. This allows human intervention of system control
on an except io n basis. That is, as long as the system were operating
normally, the computer would control the departure, acceleration ,
speed , deceleration , stopping, door opening, and oth er operations
of all vehi cles at all times. The command / control facility will be design ed w ith suffic ient monitoring to instantly tell Central Control
when some exception occurs to this normal procedure . When that
happens , warning lights will alert the central operator who wi ll take
what necessary overri de control, if any, to bring the system back to
normal op erati ons or to a fail-safe condition.

One of the primary concerns to people riding on an automatic syst em is their personal safety. All vehicles will be monitored from Cen t ra l Control by voice communications. The passengers riding the vehicles w ill be able to correspond with Central Control on an emergency basis. The vehicles themselves will be enclosed with large
glassed areas to provide increased surveillance from stations and
other areas on the system. The stations will have TV surveillance to
provide passengers with information and insure security . The vehicles wi ll have knock-out panels and / or emergency doors on each
end of the vehicle. In case of a fire or extreme emergency, it will be
possible for the passengers to open these emergency doors and disem bark from the vehicle onto the guideway. As soo n as the doors
open, an interlocking system will immediately apply brakes and the
vehic le will come to a complete stop. In addition , an alarm will be
sounded in Central Control. The electrical power to the guideway in
w hich t he vehicle is located will be disconnected to prevent electrocution. Persons can then use the guideway as an emergency walk-

The system w ill be manned by at least two Central Control personnel
at all times . On e of the persons will be a console operator who w ill
keep active and continuous check on t he operation of the system .
His back up w ill be a communications ope rator who will spend the
majority of his t ime checking the closed circu it TV surveillance system within the stations and guideways system. The communications
operator will also respond to emergencies and all intrusion alarms
w ithin the system . He w ill have direct telephone conne ctions to fire,
pol ice , and ambulance services as well as direct lines to the DPM
trou ble response crews . Overseeing these two personnel will be a
shift supervisor who will have the ability to operate any part of the
central control system in an emergency sit uation. There will always
be, even in the case of an emergency, two people monitoring the
entire DPM system at all times .
While the system is controlled automatically by computer, the total
command / control system will have a fail-safe configuration. This
means that it will not be possible for either the computer or central
control perso nnel t o put the system into an unsafe condition. The
vehicles themselves will have a computer on board which will sense
any unsafe con ditions and will put the vehicle in fail-safe mode immediately . As an example , if the vehicle exceeds the 30 mph speed
limit imposed , the vehicle itself will automatically apply emergency
brakes , discontinue power to the motors, and notify Central Control.
Th e veh icle would come to a safe stop and an interlocking system
w ou ld prevent any other vehicle from approaching it . To insure compl ete safety, the system has several electronic , mechanical , and
human redundan cies built into the command / control systems .
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way, evacuate the vehicle, and walk to the nearest statio n . All
vehicles on either side of the downed vehicle will be stopped to prevent collision with the vehicle or passengers on the guideway. Intrusion alarms will sound on the guideway when persons enter it as an
additional redundancy for passenger security and system safety .
In order to help the passengers with fare collection problem s and to
provide general security to the system, there will be a patrol roving
throughout the system during all operational hours of the day. In
addition, both the security patrol and the Central Control facilities
will be able to gain immediate assistance from police and fire departments of the City of Jacksonville on an emergency basis.
In totality, the passengers will be safe and secure on the DPM
system as it is configured. From current information of DPM systems
now in operation and from the security experience of oth er transit
systems, it does not appear there will be any security problem on the
DPM system in Jacksonville.

IV.

URBAN

DEVELOPMENT
CBD Development Plans
Economic Development
Current Construction
Conventions
Opportunities for Development
Value Capture Techniques

URBAN DEVELOPMENT
In addition to the transportation aspects of the DPM, one of the
most important aims of the federal program is to use the DPM as a
major economic development tool. Certainly, the DPM must accommodate and, if possible, reinforce the redevelopment of downtown
Jacksonville if the people mover itself is to succeed as a viable transportation mode. In recognition of this, the Downtown Development
Authority issued a report enitled Downtown Jacksonville - A Transportation and Redevelopment Strategy in late 1978. This redevelopment strategy was an update of an existing downtown development
plan prepared in 1972. Central to this redevelopment strategy was
the incorporation of the downtown people mover as a development
tool and pedestrian distribution system. The CBD redevelopment
strategies were summed up in two elements:

than compete with each other; it would be the
strength of growth areas to bear upon the weaker
areas of the central city; it would reduce air pollution
and street traffic and hence add to the amenities and
quality of life in the downtown; and it would provide
strong stimulus through the development of a range
of new Downtown activities whose development
would add to the magnetism of the Central Area.

cent to the new building. This will be partially satisfied. However, the
long-term strategy is to build remote parking for the Bell Telephone
employees. They will commute between the parking lot and the
office building using the downtown people mover. The plans for the
Northbank Project clearly needs and anticipates the implementation
of the DPM.

CBD DEVELOPMENT PLANS
The DPM is an integral part of the CBD redevelopment strategy as
shown in DDA's Downtown Strategy Program Element No. 1:

The Recommended System ties together 85% of all the major activity areas in the CBD. To a greater extent it also ties together nearly all
of the proposed development that will occur by 1995.

The People Mover System would obviate the negative
implications of further dispersal of new development;
it would enable new projects to compliment rather

The Development Map below shows the existing and future growth
of office space in the downtown area in the form of circles which in-

• Assist to the maximum extent possible in linking together private
investments so as to provide the highest possible degree of mutual
support.
• Create the conditions under which additional investments are
made in the area which in the absence of positive public intervention would not ordinanly be made.

I
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In other words, the CBD policies are geared to the re-establishment
of the CBD as the primary focus of the commercial and office center
of Jacksonville by re-establishment of their economic and physical
cohesiveness. This is to be done by a dynamic combination of public
and private investments. The DPM answers both of these policies
admirably. By linking most of the major activity centers to commercial facilities, it re-establishes the commercial core of Jacksonville as
a single large shopping/ office center complex.
The City Council recently adopted this redevelopment strategy for
Jacksonville as proposed by the DDA. The people mover has by implication been one of the major planning elements in the official CBD
redevelopment since July 1976. Local government has not been
alone in recognizing the need and desirability for a people mover.
Private enterprise has recently demonstrated the need for such a
people mover through the recently announced special public corporation to implement the Northbank Project. This is a major redevelopment of several key blocks in the downtown area and is being publically supported by the government corporation with bond capacity
and by private investments. A major segment of the Northbank
Project is the construction of the new 1,000,000 square foot regional
headquarters of the Southern Bell Telephone Company. Part of the
contingent conditions on the commitment was that adequate
parking for the telephone employees be provided reasonably adja-
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dicate the period and amount of the growth. These circles show that
the Recommended System will serve nearly all future and existing
downtown development with special emphasis on future growth.
Program Element No . 2 of the DDA downtown redevelopment
strategy urges the creation of a "skywalk system" first proposed in
the 1972 plan. The Skywalks were envisioned as a series of enclosed
second-level walkways which would tie all the major structures together with air-conditioned bridges. This would enable pedestrians
to pass easily from office buildings to commercial centers out of the
weather and above the street traffic. The Recommended System not
only recognizes the Skywalk plans but significantly reinforces their
development. It does this to such a degree that the DPM and the
Skywalk system combined function much better than two individual
elements separately . The illustration on the opposite page shows the
Recommended System's DPM guideway located in the Hogan
Street pedestrian corridor. The center walkway plans show a guideway built parallel and beneath the DPM guideway the length of
Hogan Street from Duval Street to the Central Station . This secondlevel walkway system is connected to buildings on both sides of the
street and to the second-level Skywalk proposed by the DDA plan.
The street-level plan shows the use of the area beneath the guideway and walkway areas for joint development and extension of many
of the commercial facilities beneath the guideway.

the pedestrian walkway and extending the range of pedestrian
movement to the entire CBD. Secondly, the Skywalk system is
predicated upon the use of Hogan and Laura Streets as pedestrian
malls. By using the area under the guideways for joint development
of service and convenience activities and commercial redevelopment
possibilities, it encourages the ground-level use of the mall to a
greater degree than the mall alone. The third major advantage is that
the DPM and Skywalk system tied together make joint private and
public commitments to the redevelopment of the downtown area
that no other projects could possibly match.

EXAMPLE OF PEDESTRIAN BRIDGE

Three functional elements of the Skywalk system have been tied
together. First, the DPM provides major inducement to use the Skywalk system and pedestrian movement. It extends the concept of
pedestrian communication between buildings by linking the DPM to
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This Skywalk concept has been one of the building blocks for CBD
redevelopment since the first major CBD plan produced in 1971. The
illustration below is the early concept of the Skywalk plan for the
Hogan - Laura Streets Corridor as depicted in The Plan for Downtown Jacksonville, September 1971, written for the Jacksonville
Area Planning Board. Note the extensive Skywalks shown in solid
black tieing the major buildings together and feeding into the pedestrian malls shown on Hogan and Laura Streets.

JOINT DEVELOPMENT CONCEPT UNDER GUIDEWAY
26

How successfully the area beneath the guideway on Hogan Street
can be used for joint development is illustrated in the opposite perspective of the area beneath the Hogan Street guideway pictured
being used for outdoor rest aurants and service activities. This concept was consciously borrowed from the Quincy Market Redevelopment Project in Boston, Mass. In this concept for the Jacksonville
DPM, the store fronts and outdoor uses were tied to pedestrian
areas using a covered passageway and glassed canopies.
In the perspective, notice that the second-level "spine" walkway
beneath the gu ideway opens directly into the outside space below.
The spine walkway can also pass through enclosed space such as
the extended first floor of a department store and might be used for
mezzanine activities. The spine walkway can alternately be enclosed
and air conditioned or open to the outside activities. Since the spine
walkway will extend nearly the full length of the Hogan Street Mall , it
will provide increased access to both stores and the DPM. The spine
walkway will rise and fall in elevation to clear cross-streets, provide
variable floor-level access to adjacent buildings, and reduce the
"tunnel" effect of a straight and level walkway. It, of course, can be
widened to accommodate commercial activities at the second level ,
tie to mezzanine activities of adjacent commercial structures, and
provide increased spatial area for access to stations. It will add to the
DPM system by allowing its vertical circulation elements to connect
the spine walkway to the ground at points more convenient than the
corners of the station. This will reduce acquisition cost and severance damages to the system which are estimated to be in excess of
the cost of the vertical circulation elements needed. It will also provide more flexibility in the arrangement of joint development projects.
The use of the spine walkway as a pedestrian tie for redevelopment,
the open and airy feeling of the glassed canopies, the extension of
commercial uses into the same space as the DPM, the careful integration of the guideway ~s a visual and functional part of adjacent
buildings, and the reinforcement of the concepts of the DDA's
downtown strategies, all combine to make the DPM a positive force
in CBD redevelopment. The architectural and functional concepts of
the Recommended System has t ransformed the DPM from a potential negative element into a strong impetus for the continu ed
strength of th e CBD as the commercial and office center of J acksonville.
Program Element No.3 of the DDA's redevelopment strategy was to
relocate a large portion of the long-term parking areas to the CBD
periphery. This would redu ce automobile congestion and free areas
for higher density redevelopment. Already the redevelopment

aspects of the CBD are removing many of the surface pa rk ing lots t o
be replaced by office and commercial st ructures . If some comprehensive initiative is not taken to replace this lost parking , the desirability of using the downtown area for a major commercial and office
focus will be hampered . It is estimated t hat by 1990, 19,600 longterm parking spaces w il l be necessary in t he downtow n J acksonville
area. This is 9,000 more than the presen t supply w hich is already
being eroded by new development . The DDA plan w ould replace
about 50 % of this long-term parking demand by using remote park-

rng lots on the CBD f ri nges. T his means that approximat ely 9,500
long-t erm fri nge parking spaces w ould have to be provided by 1995.
The patronage analysis done as pa rt of this feasibility study est imat es that by the year 1995, t here w ould be more than 10,000 pa rking spaces necessary to serve both t he long-term com m uters using
t he J T A reg ional transit system and to rep lace the parking demands
of th e downtown area . Therefore, major park / ride lots have been
proposed at three ends of the DP M t o provide approximately 10,000
new spaces by 1995.
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ECONOMIC DEVELOPMENT
In conjunction with the planning of the DPM system for Jacksonville, forecasts for future development within the study area were
prepared by the economic consultant on the design team. These
forecasts assert among other things that:
1) the DPM has a substantial effect on the amount of development
in the downtown area of Jacksonville;
2) the DPM has a significant effect on the location and therefore
the density of such development;
3) the DPM by itself will attract new development to the downtown area which otherwise might not be there; and
4) that development which it does not create the DPM will serve
and stimulate to a marked degree.

The environment for development in Jacksonville is conducive to the
DPM. In the CBD and its adjacent area, activity centers are spread
over a fairly large area. This creates the need to transport people
between these activity centers and secondarily provides the opportunity to use the people mover as an economic development tool.
The Recommended System has been planned to take advantage of
this need by tying together these existing activity centers along with
those currently under development or planned.
The Employment and Development Table further illustrates the estimated growth over the period of 1978 - 1985. Most of the growth
occurs in the CBD within a 3-minute walk of the DPM. Total growth
from 6,700,000 square feet in 1978 to 12,000,000 by 1995 amounts to
5,300,000 square feet; an increase of over 79%. Of this, some

EMPLOYMENT AND DEVELOPMENT BY SUBAREA AND USE CATEGORY
WITH AND WITHOUT THE PEOPLE MOVER
DOWNTOWN JACKSONVILLE- 1978 to 1995
1978
Use Category

Employment

With the People Mover
Office
Retail
Lodging
Other
Total
Without the People Mover
Office
Retail
Lodging
Other
Total

Employment

Employment patterns, of course, follow development closely. By
1995 with the people mover in place, employees in the study area are
projected to be 103,000. Without the DPM system, employment is
projected to increase only to 96,300 workers. Only long-term primary
employment that is directly attributable to the downtown area is
considered here. The usual multiplier effects of the secondary employment to serve new office and commercial growth has not been
included. Other regional factors, other than the DPM, will affect the
additional related growth. The employment and development estimates for growth in the entire region are now being updated during
the JUATS major review. When this is finished and new commuting
patterns are established to other activity centers outside the CBD,
then the secondary employment and development effects can be
measured. These will in all probability add to the employment and
space increases estimated in this study.

1995

1985
Sq. Ft. (000)

1,300,000 square feet of office space is directly induced by the presence of the DPM. The value of this induced development is almost
$80,000,000, or more than 6 times the local capital share for the DPM
construction.

Sq. Ft. (000)

Employment

Sq. Ft. (000)

55,000
9,600
1,400
37,000
103,000

12,000
4,600
2,600*

38,300
8,550
900
31,000
78,750

8,400
4,300
1,825*

37,400
8,350
850
31,000
77,600

8,200
4,200
1,725*

49i000
9,000
1,300
37,000
96,300

10,700
4,300
2,350*

900
200
50

200
100
100*

6,000
600
100

1,300
300
250*

In addition to permanent development, any large public works
project such as the DPM can have a regional effect on growth, often
2 or 3 times the original economic stimulus. Much of this temporary
stimulus will remain after construction is finished due to the commitment made during construction and to the accompanying economic
growth that has occurred . This additional growth can be measured
and some portion will be centered in the CBD.

CURRENT CONSTRUCTION
28,350
7,050
350
25,200
60,950

Difference of Development
Office
Retail
Lodging
Other
Total

6,700
4,050
675*

1,150

6,700

* Number of rooms
SOURCE: Robert J. Harmon & Associates, Inc.
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There are already several major commitments to the redevelopment
of the CBD that have occurred since this DPM study was initiated.
The following paragraphs discuss two of these projects which are included in the estimates presented in this study.
The first of the major projects is the river front activity center, one of
the major redevelopment program elements of the DDA plan, and
has now been renamed "Northbank Project". This will place on the
river front between the Main Street and Acosta Bridges approximately 2,700,000 square feet of office space including the 1,000,000square foot new headquarters for the Southern Bell Telephone Company. A key block in this redevelopment is the existing Sears property which will be vacated in about three years. It is anticipated that
on this single block between 900,000 and 1,000,000 square feet of
office space will be built. More than 288,000 square feet of retail

space will be connected to the surrounding structures by an enclosed multi-level mall. The architects and developers are now
studying the possibility of locating the main transfer DPM station
adjacent to or as an integral part of this mall. Immediately to the
southwest of the Sears block and within the Northbank Project, a
500-room hotel and convention-exhibition center will be built. In all,
more than $200,000,000 worth of new development is expected to
be built over the next five years in the Northbank Project.
Across the river in the Southside area of Jacksonville, a new hotelcommercial office compex, known as St. Johns Place, will be built
between the Gulf Life and St. Johns Place Stations. The entire project will contain a new 352-room Sheraton Hotel, 700,000 square feet
of new office space and 50,000 square feet of new retail space. This
complex also provides over 750 new residential units with full recreational facilities including a marina. The first phase of this new development is already in construction which includes the hotel, 1,500foot river front boardwalk containing 20,000 square feet of boutiques, shops and retail areas, two restaurants of 300 seats each, and
a 120,000-square foot office structure. In Phase II, adjacent to the
St. Johns Place, a special use office building of approximately
250,000 square feet will be built.

CONVENTIONS
Another facet of the downtown's economy expected to show a
drastic increase is the convention and hotel business. The existing
Robert Meyer Hotel is being renovated as a new Holiday Inn and it is
within a half-block of the Hemming Plaza Station. There is a new
hotel being planned with the river front activity center in the Northbank Project. The Hilton Hotel is located on the Southside and will
be joined by the Sheraton Hotel in St. Johns Place. Hotel space in
the city area is expected to grow by nearly 300% with the opening of
the three hotels. A prime_new convention facility will be built in conjunction with the river front hotel on a site adjoining the DPM Central
Station. The natural attractiveness of the DPM technology to tourists would insure a route joining these hotels that would be well utilized. Since the DPM ties all of the hotels and convention center
together with a common horizontal elevator, the net effect will be
that the size of the conventions that can be handled in the downtown area will be much larger than has been previously possible.
These convention facilities will also be connected to the major retail
centers, restaurants, and a proposed major retail and entertainment
center to be known as "Railroad Square" in the old Union Terminal
Building. In all, the tourist-related convention income is expected to
more than double by 1995.

OPPORTUNITIES FOR DEVELOPMENT

ment.

As previously stated, the building of a people mover in Jacksonville
will create a catalyst for the revitalization of downtown. Forecasts
show that the people mover will stimulate increases in office space,
commercial usage, and employment. At least eight stations are sited
at areas projected for immediate development. Thus, a fixed-guideway system will have a substantial effect on both the amount and
the location of such development when combined with the favorable
environment conducive to development in Jacksonville.

• Hemming Plaza Station
This station, as graphically illustrated in the "Urban Design" section
of this report, will be the centerpiece of what may be one of the most
imaginative joint development projects in the country. The plans,
developed during this study, call for the use of the area beneath the
guideway for a variety of uses, including both new establishments
and extensions of old ones. Integrated into the guideway structure
will be a second-level walkway system and a series of canopies
covering the area below. The area would be ideal for the use of a
value capture technique known as a special assessment district. Due
to the restricted area only 600,000 square feet is projected but the
potential would allow for much more.

There are several methods of using this economic stimulus the DPM
might provide. Two of these methods, joint development and value
capture, are not only financially feasible with respect to the DPM but
would be highly desirable for local funding. As previously indicated,
about 1,600,000 square feet of new construction growth will be
attributable to the DPM. Much of it will be in areas where joint development and value capture potential are possible. The projects which
have the greatest potential are illustrated in the table on the opposite
page and are listed by stations to tie economic development to DPM
phasing. The square footages and dollar investments are shown only
on those which would be subject to joint development or value capture. The station areas themselves in many cases will be a stimulus
to a much larger development project immediately adjacent to them.
Included on the list is the alternative value capture strategies that
could be used to create a return to the DPM system. Some of the
more promising projects are discussed by station areas in the paragraphs following.
• Medical Center Station
The site of this station is adjacent to three hospitals and several
medical-related professional buildings. There are plans for adding a
major clinic, a children's hospital, an educational center, and a
hotel/motel to the complex. The station will be approximately in the
center of this medical complex and could be a part of joint development. The site is restricted and the planned use of the station for a
park/ride lot may have to be relocated in order to accommodate the
100,000 square feet estimated to be jointly developed.
• Florida Junior College Station
This station is directly adjacent to the major classroom building at
FJC, on a site that may be used as a park/ride site. Expansion plans
for the college have incorporated a people mover station. The plans
call for a new administration building, gymnasium, and athletic
fields. The station will also be located adjoining an urban renewal
area and spreading commercial and office development. Approximately 170,000 square feet could be developed using joint develop-
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HEMMING PARK

The second-level walkway network will allow nearly unlimited entry
to the people mover system in the retail core. This walkway system
has been in the planning stages for the DDA for several years as a
method for all-weather access between all major office and commercial facilities. This station area is considered to be a prime development site.
• Central Station
This system transfer station would be located at the site of the
Northbank project, an ambitious plan for office and commercial
facilities on several downtown blocks. The plans call for some
$200,000,000 worth of construction, of which as much as one-half
may have direct access to the people mover system, and thus eligible
for joint development. The Northbank Project plan projects

1,000,000 square feet of office space and up to 285,000 square feet
of retail space concentrated primarily on the present site of the Sears
& Roebuck store property. The Central Station would be within the
Sears site and adjacent to the Southern Bell Building.
• Seaboard Station
The Seaboard Coastline Railroad plans to develop its property with
several office buildings. A station at this site will be integrated with
surrounding structures. The land is under private ownership which
will require a joint development project combined with a hold lease
value capture technique.
• Union Station
Adjacent to the old Union Railroad Terminal Station, this station will
serve as both a park / ride and a joint development opportunity for
commercial and entertainment. Existing plans call for a "Terminal
Square" complex of shops and restaurants and the people mover
will be the catalyst to its start. There are some parking conflicts
when combining a park / ride area with a development of this type
but in the long run the two may be mutually reinforcing. The DPM
may reduce the need for Terminal Square parking and will provide
convenient access for noontime users that might not drive. Immediately adjacent to the station, the new 200,000-square foot Federal
Reserve Building will be under construction soon.

square feet. A discussion of this project was included
paragraphs.

1n

prev1ous

In all it is expected that the share of development subject to value
capture and / or joint development sharing amounts to 3,064,000
square feet of office space, nearly 500,000 square feet of retail, and
more than $250,000,000 of development value.

VALUE CAPTURE TECHNIQUES
The use of the value capture concept is not only financially desirable
as a funding source for urban development projects both public and
private but would seem to be a natural funding method for this DPM
program. The value capture theory holds that if the public sector
provides a multi-million dollar public works project which directly enhances private property values and increase business, then the
public should recoup a share of the profits thus real ized to help fund
the public works project. The concept behind va lue capture is to
direct the apportionment of some benefits from the adjacent private
development projects to various public agencies. The construction
of a people mover in Jacksonville should not be viewed as simply a
transportation project but also a partner in the revitalization of land
development around the stations, benefitting both public and private
sectors of the economy. Using some of the return from increased
development to pay for the DPM system and transit improvements is
certainly practical and would provide an outstanding examle of private and governmental cooperation .
There are many methods to implement this concept and their relative
characteristics are discussed below. The use of these must be with
existing legal and institutional constraints. Evaluating potential legal
problems with respect to Jacksonville would require a lengthy review
of Florida codes . If no constitutional obstacles are present, there
may be a lack of specific enabling legislature. It is known that some
of the techniques are usable, including special tax districts, and the
DDA is seeking to take advantage of these for other redevelopment.

OLD JACKSONVILLE TERMINAL

• St. Johns Place Station
This office complex has been planned for several years and is estimated to be worth about $150,000,000. The land has been cleared
and the joint development possibilities amount to about 300,000,000

• Ad Valorem Taxation
Development entity would tax the assessed market value of land
and improvements within the entity's taxing jurisdiction or the city
served by the transit system.
• Special Assessment District
Ad valorem tax would be levied by the city on a district in the city
adjacent to a transit station facility with boundaries set so that the
area included is that which receives special benefits from the facili-
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ty. The city would , through separate tax on the assessed valuation
of ma rket value of land and its improvements, receive some of the
financia l benefits created by its facilities.
• Tax Incremental Financing
This also uses a district; however, no new taxes are introduced.
The city receives all or part of the ad valorem tax revenues on the
increment or net difference between assessed valuation on the
market value of land, its improvements at some future date, and
the assesseJ valuation " frozen" at a point prior to construction of
transit improvements.
• Develop / Hold
The JTA would construct transit-related facilities around the DPM
station and lease or rent these. Public participation in facility
development would enhance the potential for community design
inputs, while generating revenue through lease and renta l agreements. This method would create an annual income to the JTA.
• Develop / Sell
The JT A would acquire land in fee simple and develop transitrelated improvements and facilities. At completion, land and facilities are sold. As in Develop / Hold, the public participates in community development process. Potential benefits unique to this
technique are only a one-time income to the JTA.
• Lease
After acquiring land for the DPM faci lity, the JTA would enter into
long-term ground or air / subsurface rights leases of the land to private development interests. This would create an annual income
totheJTA.
There are also many value capture techniques which use zoning and
related powers of the government to create special incentives for
development on or near transit stations. These techniques should be
more c losely considered when the DPM design is more advanced.
They sho uld also be chosen with public acceptance as a major determining factor.
The institutional constraints primarily involve the coordination of the
many participants in the process where no one agency has the authority to control the actions of the others. Jacksonville' s environment for use of value capture programs is better than most because
of the centralization of most government agencies.

SUMMARY OF VALUE CAPTURE AND JOINT DEVELOPMENT POTENTIAL
RECOMMENDED SYSTEM
JACKSONVILLE DOWNTOWN PEOPLE MOVER FEASIBILITY STUDY

Station
Government Center

Site
Ownership

Station
Potential

Public

Good

Site Potential
(000)
Sq. Ft.

s

0 - 250,000
R

Central

Broad Street

Public

Private

Very
Good

0 - 651,000

Good

0 - 250,000

R

R

Seaboard

Private

50,000

-

Good

77,000

-

40,000

-

0 -400,000
R

-

27,000

Very
Good

0 -488,000

Public &
Private

Good

0 - 150,000

Jackson Street

Public

Forest· Street

Hemming Park

Union Terminal

Florida Jr. College

Public

R - 165,000

Recommendation

20,096
2,436

Joint Development

Should be integrated with existing street
and city offices.

Site has good potentia l but it is
limited.

Pursue

52,331
3,849

Joint Development

Structure should allow for use of air rights
in conjunction with Northbank Project.

Central Station has highest
potential f or development in
system.

Pursue

20,096
1,948

Hold/ Lease

No major problems.

Land should be held as parking
unti l market value justifies its
sale.

Future
Pursuit

32,156
1,315

Joint Development;
Hold/ Lease

Provision for air rights. Easy access to
proposed Seaboard Office Complex.

Prime land exists for integrated
structure, parking, and offices.

Pursue

39,220
8,039

Joint Development;
Tax Increment Dist.

Adjacent to park in built up area. lntegration with second- level walkway .

Area is bu ilt up but opportunity
exists for renovation and expansian.

Pursue

Joint Development;
Hold/ Lease

Site to be shared with major park/ ride
lot.

Hold as park/ ride lot until market
justifies development of air rights.

Pursue

40,000

Fair

0

85,000

5,299

Hold/ Lease

Will lose some parking. No major
problems.

Suggest land should be bought and
held for parking.

Future
Pursuit

Private
(lns.Co.)

Good

0 - 100,000

6,200
194

Hold/ Lease;
Joint Development

Lim ited possibil it ies because of existing
development at stat ion .

Area is on upward trend and station
will accelerate growth.

Future
Pursuit

Public

Good

Hold/ Lease ;
Hold/ Sell

Directly adjacent to main classroom
building at FJC.

Will serve college well; potential for
other uses is good.

Future
Pursuit

Joint Development

Adjacent to existing offices.
Extension of high density housing.

Parcel of land adjacent to urban
renewa l area.

Future
Pursuit

R - 10,000

20,000

12,059
752

60,000
10,000

360
487

96,000
5,700

5,985
246

Hold/ Sell

Park / ride; some special station connection to hospital / medica l facilities.

Good ooportunity for medicalrelated offices/services.

Pursue

R

Hold/ Sel l

Needs walkway connectors to Prudentia l/
Baptist Hospital.

Lim ited possibilities.

Do not
Pursue

Joint Development

Will require integrated design of station
and surrounding development.

Excellent opportunity as land is in
early plann ing stage.

Pursue

Hold/ Sell

Park/ride station ; part of lot to be dedi cated for eventual use.

Primari ly park/ ride site if direct
access is provided to 1-95.

Future
Pursuit

0 - 150,000

Public

Good

-

0

Public

Fair

0

Prudential

Public

Poor

0

40,000

3,216

St. Johns Place

Private

Very
Good

0 - 280,000
49,000

17,455
2,387

Fair

0

64,000
6,000

3,990
250

Southside

Evaluation

R

R
University Hospital

System Design Implications

12,059
1,949

R
Springfield

Alternative Value
Capture Strategies

Private

R

R

-

0 = Office; R = Retail.
SOURCE: PARSONS BRINCKERHOFF/FLOOD & ASSOCIATES, September 14, 1979
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v.
PATRONAGE
Assumptions
Modeling Process
Forecasts
Station Loadings

PATRONAGE
Patronage is a primary measure of the expected DPM performance
and required capacity and influences nearly all other design requirements. It serves the necessary function as the base for making ridership projections that affect system design, operational scenarios,
costs, funding schemes, development forecasts, and many technical
decisions. In addition, the patronage of a system reflects the vitality
of its transportation setting and economic environment and, to some
extent, the suitability of this type of transit system for that environment. The process of transportation forecasting is well developed
but the lack of previous experience with downtown people mover
systems in an urban environment did present some problems. However, the basic travel characteristics of most people are predictable
and the ridetship projections given here are accurate from both a
technical and a practical standpoint.

ASSUMPTIONS
The assumptions used in the projections were adopted by the DPM
Task Force and include:
1) 2-minute peak period headways; 16 hours, seven-day-a-week
operation;
2) $0.25 fare with free transfer DPM to DPM in 1979 dollars;
3) most regional bus lines terminate at DPM transfer points and
the regional transit system remains the same with no change in
modal split;
4) 4 downtown shuttle bus lines on 8-minute headways;
5) 6 parking lots charging $5.00 per month for commuters, but no
decrease in ·short-term parking in the CBD;
6) 1985 CBD parking of 175% of 1968 charges;
7) all monetary values are based on constant dollars for cost of
travel with no increase for gasoline or basic changes in auto
access policies;
8) no special events are included, nor are tourist or joyriding trips
included, and no increased pedestrian access due to the skywalk system.
These assumptions were adopted to insure conservative estimates in
both 1985 and 1995 years. These were first used for the estimation of
the Proposal Alternative and were continued through the remainder
of the DPIYJ configurations including the Recommended System. Of
all the assumptiohs, the travel costs, including fuel, represent the
greatest unknown and therefore were held constant. However, any
sharp increase in gasoline will have a corresponding increase in DPM

travel demand. It will also affect fare elasticity since a high gasoline
cost will reduce the resistance to fare increases and their effect on
ridership.

right to left, the relative fares for each circumstance can be determined. The basic criteria used was that no transit commuter would
have to pay more for using the DPM than he would have paid without the DPM.

The fare structure used in all analyses is shown below. Reading from
RECOMMENDED SYSTEM
MODE-TO-MODE MATRIX FOR
1979 CONSTANT DOLLARS

MODELING PROCESS

TO
MODE
BUS

XPR

SHUT.

DPM

WALK

35

50

10

25

KISS
'N
RIDE

35

50

10

25

PARK
'N
RIDE

35

50

10

25

25*

10

0

FROM
MODE

BUS

0*

XPR

25*

SHUT.

35

DPM

10

0*

10

0

50

10

25

25

10

0

Bus= regional bus trip one-way
XPR = Express regional bus one-way
Shut. = Shuttle bus one-way
Kiss 'n Ride= auto curb drop off
Park 'n Ride= commuter parking and ride on transit
*the fares represented here account for those who use the DPM as an
intermediate transfer to another transit line going in the same direction and are included for model simulation.
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The modeling process to forecast patronage is an advanced and
complex one. The estimated ridership figures shown on this page
were developed using mathematical modeling and other forecast
methods common to most transportation planning. A detailed discussion of the modeling process is contained in a technical memorandum dated August 1979 and available from the JTA on request.
To be very brief, the forecasting effort w as divided into determining
the DPM share of the regional trips and the amount of downtown
circulation movements. The regional projections are for auto and
transit trips attracted to the downtown area and diverted to the
DPM. The circulation t rips were estimated using small area forecasting models within the CBD which predict auto, bus, end walk
trips. The aim of the modeling process is to simulate the same decisions and options that a traveler would have to make when deciding:
• whether or not to make a trip;
• where to travel to fulfill the purpose of the trip;
• what mode of transportation to use; and
• which route to take to the desired destination.
·These last two decisions are often made in conjunction with one
another and the models have the flexibility to reflect this fact. The
models consider such variables as gasoline costs, parking costs,
travel times, and transit fares in much the same way any traveler
would. In addition, models estimate the desire for a trip with respect
to the time of day, the purpose of the trip, its length, and the necessityof making that trip. A work trip, for instance, has a higher priority than a shopping trip except during noon hour when priorities may
be reversed.

FORECASTS
The estimated ridership table is divided into three sections: noon
peak, p.m. peak, and average daily trips. Projections are made for
the years 1985, which represents the first full year of operation, and
1995, which represents a mature system ten years later.
The noon peak, 12:00- 1:00 p.m. , is dominated by CBD circulation
trips in both estimate years for lunch, shopping, and miscellaneous

trips by downtown workers. Auto trips are, as would be expected,
only a small proportion of the total at this hour. Over the 1985-1995
period, at the noon peak, the estimated ridership grows by 37% as it
becomes a more frequent method of traveling in the downtown area.
Trips across the river that were not made at all will now be easily
facilitated as the time it takes workers to travel the same distance becomes significantly shorter. The noon peak will also become an increasingly large proportion of the day's trips as the DPM provides
additional stimulus to growth of retail and restaurant facilities in the
downtown area . In 1995, the noon peak will represent an estimated
13% of the daily trips on the DPM.

15,000

,.-- - - - . ,

~ -

RECOMMENDED SYSTEM
ESTIMATED RIDERSHIP
1985 and 1995

Noon Peak Hour

1985

%

1995

%

-

Increase

320

5.2

450

5.3

+ 40.6%

Transit Diversions

1,475

23.7

1,900

22.2

+ 28.8%

Circulation Trips

4,425

71.1

6,200

72.5

+ 40.1%

Total

6,220

Auto Dlvenions

-

8,550

1985
DPM Capac ity

1

I
I
I
I
I
I

1995
= Estimated
Ridersh ip
1985
= Est imated
Ridership

I
I

10,000

I

15 Minute
Peak Volume

+ 37.5%

I
PM Peak Hour
Auto Diversions

2,420

30.3

2,800

29.9

+ 15.7%

Transit Divenions

4,930

62.0

5,800

61 .9

+ 17.6%

615

7.7

760

8 .1

+ 23.6%

Circulation Trips
Total

7,965

9,360

+ 17.5%

Daily Ridership
Auto Diversions

12,500

24.3

17,500

Transit Divenions

22,650

44.1

Circulation Trips

16,200

31 .5

Total

51 ,350

25.7

+ 40.0%

27,400

40.3

+ 21 .0%

23,130

34.0

+ 30.0%

68,030

5,000

+ 32.5%

Date : March 1979
Source: Parsons Brinckerhoff/Fiood & Associates, Peat, Marwick, Mitchell & Co.
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PM peak ridership shows a smaller increase of 18% as it becomes a
relatively smaller proportion of the day's trips and the DPM becomes
less of a commuter system and more of a CBD distribution system
for circulation trips. Auto park / ride facilities at three ends of the system are still increasing their utilization in 1995, but at a slower rate. In
1995, the p.m. peak will be 14% of the daily DPM ridership. The
transit peak will be sharper should either of the following occur: (a)
parking costs in the CBD be raised significantly; or (b) the price of
gasoline rises to levels higher than most workers can afford. The
patronage figures do not incorporate special events, recreational,
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2000

2200

tourists, and other non-destinational trips.

RECOMMENDED SYSTEM

STATION LOADINGS

1985 STATION LOADINGS

The weekly distribution of all daily trips is shown in the bar graph.
The peak periods of a.m., p.m., and noon are clearly discernible. As
the patronage grows, the differences between each peak becomes
smaller, especially as more riders use the system at noon. In addition, the off-peak hours during the business day are beginning to increase markedly. This trend of increases in non-commuting peak
periods would tend to confirm the need for the DPM.
The average daily figures indicate that in 1985 there will be a demand
for many trips that would not be made in the absence of better
accessibility. An estimated 12,500 person-trips representing more
than 9,500 auto trips that would either have come into the downtown area or not have been made at all, now terminate at fringe
parking lots. By 1995, this figure will have grown by almost 50% .
Nearly 23,000 transit riders will finish their trip on the people mover in
1985; in 1995 this figure rises to over 27,000. In general, transit riders
will become a smaller proportion of the total ridership as DPM transit
diversions rise at about the same rate as regional transit ridership.
The rise in daily ridership from 51 ,350 to 68,030 follows closely the
changes in land use and employment over this period. Ridership on
the system both generates new development and, in turn, new trips
are generated by increases in employment and land use utilization.
Thus, as ridership increases, a number of environmental impacts
occur: cars are removed from streets by increases in DPM and bus
transit ridership; parking is shifted to fringe areas reducing concentrations of air pollution; the number of buses in the CBD goes down,
lessening air and noise impacts; and perhaps most signficantly, the
socio-economic character of the downtown area is stabilized.

The line loadings for the 1985 p.m. peak show a strong emphasis on
the west leg. The operational peak carrying capacity must be designed to meet the maximum link load. During the p.m. period,
traffic is highly directional, as any highway commuter is aware. In
1995, new trips will be increasingly generated out of the new office
buildings in the southwestern corner of the CBD. The northern leg
exhibits heavy utilization by transit riders transferring at the Medical
Center Station and new trips generated at the Florida Junior College
Station. The noon line loadings indicate heavier concentrations of
circulation trips on the river crossing but the heaviest link during this
time period is still on the west leg.
The daily station loadings shown on the table clearly show the Central Station to be the most heavily used with slightly less than 40,000
movements each day or about 37% of the total daily DPM movements. The next heaviest is Forest Street Station due to the large
number of regional bus commuters transferring at this station (over
5,000 each day). The other highly used station is Hemming Plaza accounting for about 10% of the daily movements. All other stations
are below 10,000 movements per day.
There is little doubt that from 1985 (the first full year of operation) a
people mover system in downtown Jacksonville will more than meet
its desired purpose. The growth increase to 1995 represents an
intensification of the DPM during the noon and off-peak hours. This
particular segment of patronage growth is especially noteworthy
since it shows an increased use of the system for discretionary trips
by users. This tends to enhance the DPM's feasibility.
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JACKSONVILLE DPM

Daily Riders
Using Stations( 1 )

%of
Total

11,234

10.9

2

Jackson Street

5,217

5.1

7

Union Street

4,810

4.7

8

North bank

3,668

3.6

12

Station

Station
Ranking

Line 1 - East/West
Forest Street

Central
Government Center

26,066( 2 )

16.2

1

3,995

3.9

10

Line 2- North /South
Medical Center

7,744

7.5

3

Springfield

2,852

2.8

14

Florida Junior College

3,658

3.6

13

Hemming Plaza

7,146

7.0

5

Central
Seaboard Coastline

20,706( 2 )
6,602

12.8
6.4

6

3,971

3.9

11

7,703

7.5

4

4.2

9

Prudential

St. Johns Place
Southside

4,280

(1)

Each rider uses two each trip

(2)

Contains transfers between Line 1 and Line 2

SOURCE: Parsons Brinckerhoff/Fiood and Associates, September 1979
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Bottom Supported-Linear Induction
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DPM TECHNOLOGY
In order to evaluate the characteristics of the various downtown
people mover systems, the design team evaluated known literatu re
and data, contacted several manufacturers for the latest available
information, analyzed the existing and projected systems with their
modifications, and assembled the data for use both in the determination of feasibility and the Alternatives Analysis. The detailed discussion of the system characteristics including the " baseline" system
for Jacksonville is included in DPM System Technology, Technical
Report No. 4, which is available from the Jacksonville Transportation Authority on request. The DPM technology was also distilled
and presented to the citizens during their deliberations so they had a
comprehensive understanding of DPM systems for use in Jacksonville. The summary of all existing and proposed DPM systems as
they pertain to Jacksonville are contained in the paragraphs below.

• W estinghouse Eagle I
T he first system discussed is the Westinghouse Eagle I DPM system .
The Eagle I is a large vehicle which can be entrained up to four cars.
It has a line capacity of approximately 12,000 persons per direction
per hour. The Eagle I has one of the highest cruising speeds at 45
mph of existing systems and has been demonstrated to reach speeds
of 50 mph under t est conditions. The Westinghouse system has one
of the heaviest D PM vehicles with a gross weight of 50,000 pounds.
T he syst em is steered by entrapped center beam guideway steering
w heels. The vehicle has pneumatic rubber tires, tw o electrical DC
t raction motors. Such vehicles can accommodat e 100 people and
have loading doors on both sides. The Westinghouse Eagle I is the
most w idely deployed system in the United States.

• Vought Urban AIRTRANS
T he second candidate in bottom-supported systems is the Vought
Urban AIRTRANS system which is currently in operation at the
Da llas - Fort Worth Airport. This vehicle falls into the medium size
category, has foam rubber tires, and usually one electric QC traction
motor. It can be entrained up to four cars. The system has slightly
less line capacity than the Westinghouse vehicle and can operate up
to speeds of 30 mph. The AIRTRANS veh icles is steered by hydraulically operated side feelers that are entrapped on turns. It is less than
half the weight of the Westinghouse vehicle and has a shorter turning radius. The system has a maximum vehicle capacity of 59 passengers.

Fourteen different existing or proposed systems were studied and
analyzed for this feasibility study. Several of the systems are modifications over the years of the same proprietary system. Others are
systems in existence but have limited operational experience. Those
discussed here are representative of the DPM systems considered
for Jacksonville and include:
• bottom-supported systems with traction motors
• bottom-supported systems with linear induction propulsion
• suspended systems with linear induction propulsion
• straddle or monorail systems.
These four broad categories include all of the known systems eligible
for UMTA funding under the DPM demonstration program. The
summary of DPM systems are shown in the table titled "Summary of
DPM System Charcteristics.

BOTTOM-SUPPORTED-TRACTION MOTOR
By far the most common DPM systems are those which are supported in much the same way as any motor vehicle. Indeed many
bottom-supported vehicles are also rubber tired . The systems requ ire
complete guideways, often elevated, that provide a smooth, completely segregated running surface which is often massive and
sometimes intrusive to the existing environment. The three systems
represented here also have in common electric motors which provide
on board power, drive the wheels, and require external power supply
in the form of a third rail.

BOEING MORGANTOWN VEHICLE

WEST INGHOUSE EAGLE I SYSTEM

• Boeing
Th e third candidate for bottom-supported systems is the Boeing
M organtown System currently in operation at Morgantown, West
Virgi nia . T he present vehicle is small but it will soon be offered with a
capacity of between 20- 25 persons. The system can only operate in
single cars and has a low line capacity of about 1,500 persons per
direction per hour. The vehicle travels at a speed of about 30 mph
and has a gross weight of about 15,000 pounds. One major advantage of the Morgantown system is its very short turning radius of 30
f eet w hich it can achieve since both t he front and the rear wheels of
the system can be steered. The steering itself is hydraulic, remotely
controlled with feelers on both sides of the guidew ay which are not
mechanically entrapped like the other two syst ems.
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VOUGHT AIRTRANS VEHICLE

BOTTOM-SUPPORTED-LIN EAR INDUCTION
Two primary examples of this category includes systems with linear
induction motors contained within the guideway and those with the
motors contained within the vehicle. The principle of the linear
induction unit is that a magnetic force is created through the use of
an electric motor which is attracted to a metal. By exciting the motor
the vehicle is pulled along the guideway or by reversing the energy
field the vehicle is slowed. The advantage of linear induction motors
is that there are few moving parts, no friction, and subsequent reduction of maintenance.
• Otis System
The first candidate in this category is the system developed by Otis
for use at Duke University Hospital in North Carolina. The vehicle is a
small car with a capacity of between 20 - 25 passengers which can be
entrained in two-car pairs. The system capacity is about 1,300 passengers per hour per direction with a maximum cruising speed of
about 30 mph and a gross weight of about 15,000 pounds. The
unique quality of the Otis system is that it is an air-supported vehicle
with a linear induction propulsion system on the vehicle. The metal
attraction plate is included in the guideway. The on board electric
motor drives the fans necessary to provide the air-cushion lift of the
vehicle and to provide power to the linear induction unit. The advantage of the Otis system is that there is no contact between the horizontal surface of the guideway and the vehicle. The vehicle is guided
by feeler wheels on both sides which steer it along the guideway
walls.

• CTS System
This system is a small vehicle with a capacity of 10 passengers each
in a permanent five-car train. It has a line capacity of about 600 passengers per direction per hour with a maximum cruising speed of
about 30 mph and a gross weight of 22,000 pounds. The CTS system
is a steel rail-supported system with a center entrapped guidance
steering mechanism. The wheels are Teflon coated steel wheels with
flanges in a similar configuration as a miniature train in amusement
parks. The bottom of the vehicle has a metal plate which is attracted
by linear induction units periodically spaced the length of the guideway. The linear induction motors are excited in sequence by the central computer at a programmed rate to produce the acceleration and
speed desired. The linear induction units are reversed for braking and
the vehicles are equipped with a friction blade caliper mechanism for
emergency stops. The chief advantage of the system is its relative
simplicity. The current application for the CTS system is in Disney
World in Florida.

SUSPENDED SYSTEMS
• Cabinlift
The only suspended candidate for the Jacksonville DPM is the
Cabinlift System built in Germany and in operation in Ziegenhain.
The vehicle is a small vehicle of about 10 passengers and is capable
of being entrained in two-car trains. It has a line capacity of about
1,300 passengers per hour per direction with a maximum cruise
speed of 22 mph and a gross weight of 11 ,400 pounds. The vehicle
cab is suspended from an arm connected to an electrically powered
truck which runs on an enclosed guideway above the vehicle. The
vehicle is powered by a linear induction unit which pulls the vehicle
along the suspended guideway. The main disadvantage of this type
vehicle for application in Jacksonville is that the guideway cannot be
used for passenger emergency egress. Such emergency evacuation
is most important in Jacksonville where a major river crossing some
3,500 feet long will be necessary. Using a suspended system, there is
no way to reach a stranded vehicle with standard emergency equipment unless the system is built in conjunction with a yehicular
bridge. Cabinlift does have a rescue technique using a special emergency vehicle suspended from the guideway. Moreover, two of the
river crossing options are in conjunction with a vehicular bridge. The
chief advantages of Cabinlift are its all-weather guideway which has
a much smaller profile. It is literally a horizontal elevator.

WEDWAY SYSTEM (WALT DISNEY WORLD)

OTIS DUKE UNIVERSITY TEST VEHICLE

CABIN LIFT SYSTEM (ZIEGENHAIN)
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STRADDLE SYSTEMS

SUMMARY OF DPM SYSTEM CHARACTERISTICS

• Universal Mobility, Inc.
The representative candidate in the straddle systems category for
the Jacksonville DPM is the Universal Mobility, Inc. system currently
deployed at a tourist attraction in Virginia. This is a straddle system
which uses a single guideway over which the vehicle balances and
runs on rubber tires. It is guided by positively entrapped guide
wheels that bear horizontally on the sides of the guideway beam.
The system operates in eight-car trains with a line capacity of about
9,100 passengers per hour per direction. It has a maximum operating
speed of about 20 mph and a gross weight of about 32,000 pounds.
This system, in common with the other monorail systems, has a
major disadvantage for use in the Jacksonville area which includes a
major river crossing of approximately 3,500 feet. It will not be possible with the straddle system, as with the suspended type, for
standard emergency vehicles to reach a stranded train unless th e
system is built in conjunction with an existing vehicular bridge. The
UMI system does have emergency procedures using following vehicles. The chief advantage of the UMI is its smaller guideway profile.

All of the systems considered for use in Jacksonville were summarized in the table and have been grouped into three major categories of large, medium, and small vehicles. A study of these
operating and line capabilities gives the basic understanding of the
relative advantages and disadvantages of these DPM systems for
Jacksonville. The Jacksonville DPM feasibility study did not select a
single proprietary system. The patronage and line distribution
peculiar to the Recommended System required a vehicle different
than currently proposed by any one of the proprietary systems. Instead, a reference system from a set of characteristics were adopted
and these are described in detail in the "Description of the Recommended System" section of this report. In general, this system consists of a 50-passenger, rubber-tired, traction drive motor, bottomsupported vehicle with a line capacity of between 10,000 - 12,000

passengers per hour per direction . The vehicle has a cruise speed of
approximately 30 mph with a turning radius of less than 100 feet. It
has a design weight of about 30,000 pounds and can surmount a
maximum grade of 10%. This Recommended System will be used
only for the feasibility and preliminary engineering studies. Ultimately, the final system will be selected through a competitive bidding process from one of the proprietary manufacturers at the end of
the preliminary design phase. In recognition of this process, the system elements of this study were designed using a limiting case or
family-of-vehicles concept. That is, the guideways, stations, and all
related facilities were designed for either a family of DPM bottomsupported vehicles or worst case conditions such as a minimum
turning radius of 100 feet. These two approaches were used to
determine the feasibility and environmental impacts of the DPM system. When the final system is selected, detailed design of facilities
can proceed on a single-system basis.

SUMMARY OF DPM SYSTEM CHARACTERISTICS

UNIVERSAL MOBILITY SYSTEM (KINGS DOMINION)

ManufacturerI
System

Vehicle
Capacity

Trainability

Line
Capacity
One-Way
(Pass./Hour)

LARGE VEHICLES
Westinghouse (Eagle I)
Boeing/VAL

84-92
75-83

4 cars
4 cars

11,448- 12,744
10,800 - 11,952

45
35

50,300
51,000

90
100

10
7

MEDIUM VEHICLES
Vought (Urban AI RTRANS)
Boeing/Kawasaki
Boeing/Habegger II
Universal Mobility (DPM)
Otis (DPM)

53-59
52-56
17- 19
38-42
39-43

4
4
8
4
2

10,68012,2408,1609,1202,400-

11,760
13,440
9,120
10,080
2,640

30
44
20
20
30

23,200
38,622
31,500
22,700
N/A

70
82
66
50
60

10
10
10
10
10

SMALL VEHICLES
Otis (Duke)
Boeing Morgantown
DEMAG/MBB (MK 18S)
CTS/Disney DPM (5-car train)

20-22
23-25
20-22
45-50

2 cars
1 car
2 cars
1 car

1,200- 1,320
1,380- 1,500
1,200- 1,320
540600

30
30
22
30

15,470
14,900
11,422
22,000

60
30
100
20

10
10

SOURCE : N.D. Lea and Associates
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cars
cars
cars
cars
cars

Maximum
Cruise
Speed
(mph)

Gross
Weight
(lbs.)

Minimum
Turn
Radius(ft.)

Maximum
Grade(%)

5
5

COMMAND AND CONTROL
The unique feature of all DPM systems is that all operations are entirely controlled by an automatic system remote from the vehicles
themselves. All of the vehicles are driverless and are controlled by a
programmed computer and Central Control personnel. This is the
technical definition of an automated guideway transit (AGT) system
commonly called a downtown people mover (DPM). The major
functions of the AGT command and control systems are:
1)

2)

3)

Automatic system control - this includes monitoring and commanding train movements, setting train schedules, regulating
train speed, and operating parameters, monitoring vehicle
status, and may even record, diagnose, and communicate problems in individual vehicles . Most of this is done automatically
through a specially programmed central computer but Central
Control personnel constantly supervise the operations of the
system. When problems or some exception to normal operations occur, then the Central Control personnel intervene to correct or positively modify vehicle action to return the system as
quickly as possible to normal running and protection of the
passengers.
Automatic system protection - this element is principally collision avoidance of veh icles or pedestrians . The prevention of
collisions is done in three places : Central Control, the vehicle,
and wayside systems. Central Control monitors the status and
location of all vehicles to prevent bunching and dangerous
spacing. The vehicle contains automatic braking systems and
vehicle detection. The wayside systems communicate data to
the vehicles and Central Control, transmit maximum speed and
stop commands, detection of vehicle movements, collision
avoidance, and block monitoring and controls . All systems are
interlocked or connected but can function independently on
safety functions to produce system redundancy for increased
system safety.
Automatic system security - this element is principally for the
protection of passengers and its implementation is mostly in
Central Control and in stations . Functions include voice communications between stations or vehicles and Central Control,
TV surveillance of stations, intrusion alarms, vehicle rerouting
for apprehension, and automatic notification of police, fire,
medical, and equipment failure teams, automatic third-rail
power cutoffs, and vehicle fail-safe systems. All of these automatic or semi-automatic systems are supervised and confirmed
by Central Control personnel.

All DPM systems have a form of central supervisory control. It may
be a simple operation, such as keeping up with the vehicle movement and setting schedules, or it can be highly sophisticated Central
Control operations which dispatch vehicles automatically on demand
and within short intervals of time. The Morgantown People Mover
System is the most sophisticated and elaborate of all the AGT
central control facilities in revenue service. It is capable of dispatching vehicles at 15-second intervals on a guideway which contains
other vehicles, maintaining proper spacing, and avoiding collisions.
It also features stored programs to diagnose problems within the
system and to provide a computerized record of failures and problems.

3)

An additional cruise allowance for the length of the vehicles or
trains being operated. At 30 mph, for example, a 4-car traveling
unit 100 feet long would require a 2.3 second separation to allow
for train length.

Assuming acceleration and service braking rate of 2 feet per second 2
minimum operational headways for systems with service speeds of
20 and 30 mph, respectively, have been calculated as follows for a
two-block and three-block signaling system to insure safe separation
intervals between vehicles:

COMPONENTS OF MINIMUM OPERATIONAL HEADWAY (sec.)

The Central Control facility must also include equipment which can
communicate with the passengers aboard the vehicles and within
the stations, make station announcements, or communicate with
DPM maintenance personnel. The communications data links carry
all of the command and control impulses to the vehicles themselves .

Two-Block System
Service Speed

Three-Block System

20 mph
(29.3 ft./sec.)

30 mph
(44 ft./sec.)

20 mph
(29.3 ft./sec .)

30 mph
(44 ft./sec.)

22.0

33.0

33 .0

49.5

34 .7

42.0

34.7

42.0

1.7

1.1

1.7

1.1

58.4

76 .1

69.4

92 .6

T ime separation
between vehicles
On-1 ine station
catch-up allowance
(including 20 second

OPERATIONAL HEADWAYS

dwell time)

Operational headway is defined as the average time separation between vehicles or trains which can be sustained on a continuing
basis; i.e ., for. an hour or more of uninterrupted service. For example, a system which operates in scheduled service such that 20
vehicles or trains stop at a typical station each hour, would be
achieving 3-minute headways. If more trains are added, this time
interval may be reduced to the point where the minimum operational
headway has been reached . Once this time interval between trains
has been reached, the frequency of service cannot be increased by
the addition of more trains, assuming service speed is unchanged.
For relatively simple systems with on-line stations, such as the Jacksonville DPM program, the minimum operational headways may be
determined by adding the following time allowances:
1)

A safe time separation between vehicles to assure that a following vehicle can stop without colliding with the vehicle preceding
it.

2)

A "station catch up" time allowance to provide an additional
interval of time for the preceding vehicle to move out of an online station before the following vehicle closes to within a safe
separation distance. This includes both station dwell time and
an allowance for the lead vehicle deceleration and acceleration.
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Train length allowance
(assume 50 ft. length
per train)
Minimum operational
headway

SOURCE: N.D. Lea and Associates, Inc .

The projected minimum headway for the Recommended System is
2 minutes. This is well within the minimum operational headway
shown at 76.1 seconds in the above table under two-block, 30 mph
operational conditions of the DPM.
The vehicle spacing is generally controlled from Central Control by
two basic methods. The first method is termed the "fixed-block"
headway control. This method sets up a rigid schedule and controls
the dispatch and speed of vehicles in order to maintain proper intervals. The proper intervals for this method divide the route into fixed
segments of guideway or "blocks". The vehicle entering one block
and leaving another activates a sensing device which automatically
indicates to the computer the location of the vehicle. In order to
avoid collision, an unoccupied block or segment of guideway is
maintained between the vehicles at all times. Any vehicle (A)
entering a block adjacent to one already occupied by a vehicle ahead

(B) immediately forces the following vehicle (A) into a fail-safe condition- emergency brakes are applied and vehicle (A) comes to a full
stop. No other vehicle is then allowed to proceed into either block.
Vehicle (A) cannot proceed nor can another vehicle approach it until
vehicle (B) clears the block ahead. This system is relatively simple
and has been used for years in railroad train operations. Its major disadvantage is that it limits the minimum headways that can be maintained and, therefore, the capacity of the DPM line.
The other method is what is known as a "moving-block" or "pointfollower" method. Under this method, the separation maintained
between vehicles is always relative to the speed and relative distance
of the vehicles and therefore the length of the block is variable. The
moving-block is controlled by a program in the computer. The major
advantage of this system is that it allows closer headways of vehicles
at greater speeds than the fixed-block system. Its major disadvantage is that it requires a more sophisticated and extensive system of
communications and sensing devices in the guideway in order to
maintain close and complete control of the system.
For the purpose of DPM feasibility, a two-block fixed-block headway
and control system was selected.

SWITCHING AND MERGING
Switching on DPM systems can be provided in revenue service
operations where vehicles are between stations or beyond the terminal stations to reverse themselves. There are three basic switching
concepts. One is a mechanically entrapped system which forces the
vehicle to follow a preset path in much the same way as switching is
accomplished on train systems. Another concept utilizes a transfer
table or major switching movement of the guideway itself which
alters the direction of the guideway. This concept has a tendency to
slow system operations. lhe third concept uses on board steering
mechanisms by which the vehicle senses the sides of the guideway
and steers in the direction it is commanded. A combination of all
these concepts is represented by the AIRTRANS vehicle which is the
only system extensive in operational switching. Extensive switching
increases the complexity of the guideway, adds cost, and increases
the risk of operational failure.

The switching capabilities of potentially available DPM equipment
are as follows:

Stat us*

Manufacturer

Type of Switch

Westinghouse

Gu ideway displacement

D

Boeing/VAL

Track-based

T

Vought (AI RTRANS)

On-board, mechanica l entrapped

D

Universal Mobility (DPM)

Transfer table

D

Otis (DPM)

On-board, entrapped

T

Boeing (Morgantown)

On-board, sensed steering

D

Otis (Duke)

On-board, entrapped

T

CTS/ Disney (DPM)

None

DEMAG / MBB

On-board, entrapped

*

ALTERNATIVE OPERATIONAL CONFIGURATIONS

Simple double shuttle with intermediate stop

Cm

m

nm:J

Collapsed loop with turn-around at each end

T

D - demonstrated in regular passenger service.

Pinched loop with switch-back at each end

T- tested in ful l-scale operation but not yet proven in regular passenger service.

Very few of the ex1st1ng operational DPM systems require speed
merging and diverging. Only the AIRTRANS and Morgantown systems require merging and diverging as part of their regular
operations . Otis has tested their equipment in merging and diverging
operations both at Transpo 72 and at their test track. Westinghouse
has not yet operated a system with operational switching but has
one under construction at the new Atlanta Airport Terminal Complex. The DEMAG / MBB track at Hagen , West Germany, includes
both merges and diverges under test conditions but have not yet
proven the procedures in regular passenger service. The Universal
Mobility, Inc. installations and the CTS / Disney World system have
been simple one-way loops without any merging or diverging.
The Recommended System for Jacksonville was chosen as two
separated lines as a pinched loop with switchbacks beyond each
terminal station as shown in Example No. 5 of the Alternative Operational Configurations. Other route configurations were studied
which included extensive revenue operational switching but these
were considered to be either too limiting on system capacity, too
developmental at the time implying risk of reliability, or too land consuming in an urban environment. Steel rail switching avoids such
drawbacks but greatly limits the choice of DPM systems.

Complex shuttle with intermediate bypass

Pinched loop with redundant switch-backs at each end
and intermediate cross-over for emergency use

Pinched loop with switch-backs at each end
and an intermediate cross-over
LEGEND
Stations

•

Operational Switches - used each trip

0

Switches for occasional or emergency use

SOURCE: N.D. Lea Associates, Inc.
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SAFETY
4)
Automated guideway transit systems have achieved a commendable
safety record. During the years 1976- 1978, systems in the United
States have carried more than 50,000,000 passengers per year with
no passenger fatalities and only a few minor injuries. Because of its
driverless qualities the inherent and perceived safety of DPM systems are a primary concern to the users, operators, and planners of
DPM systems . Safety criteria and passenger security methods include : collision avoidance; overspeed protection; emergency braking; switching control; intrusion detection; door safety; emergency
evacuation procedures; site hazard protection; fire hazards; recovery
of disabled vehicles; and the loss of electrical power . These systems
are discussed in Technical Report No. 4 and are based on two primary principles to insure acceptable levels of safety. The first is the
"fail-safe" principle which automatically restores to the vehicles and
systems a safe condition whenever a system failure occurs and is
detected . The second principle is "redundancy of system elements"
which designs into the DPM system backup circuits, equipment or
manual controls to replace the basic automatic computer-directed
operations of the system when individual functional system elements
fail.
The Jacksonville DPM system does not appear to present any unusual security problems. However, since it will be operated in an
urban environment, accessible to both the law abiding and undisciplined elements of the population , passenger, staff, and DPM security deserves thoughtful attention.

5)

located along the right-of-way.
Central Control equipment protection from vandalism and unauthorized personnel intrusion.
Vehicles designed to minimize major damage due to vandalism
and graffiti .

past three years of operation by the University.
At SEA-TAC, the second of the Westinghouse's airport systems,
overall system availability averaged about 99.7 % during 1978, with
all service interruptions regardless of duration counted. In the South
Loop, which is the most heavily traveled, availability averaged about
99 .9% .

RELIABILITY / DEPENDABILITY
The general subject of system reliability and dependability has been
somewhat confusing because of the many definitions currently in
use . Each DPM system uses a different method to measure reliabiliity so there is no precise way to compare the performance of any two
systems . Nevertheless, where high levels of dependability is important, as is the case at airports, the system operators generally have
developed effective techniques for recording and measuring how
well their systems are performing.
The most commonly used measures of reliability I dependability are
summarized as follows:
• System Availability - This is the ratio of actual system operating
time to total system scheduled time . Because minor service interruptions are of little consequence, it is customary to ignore system
failures which can be corrected in two or three minutes.
• Fleet Availability - This is the ratio of the number of vehicles
available for use in a specified period of time to the number of vehicles required to provide the capacity and level of service needed.

Security is a primary consideration in the design of a DPM system for
passengers, employees, and to the property and equipment of the
system. Aspects of security cover criminal acts and acts of vandalism. Criminal acts can be discouraged and minimized by:
1) Use of roaming security guards patroling the station areas and
vehicles;
2) Monitoring of closed circuit TV and other forms of communications connecting the vehicles and stations with Central Control;
3) Prompt dispatching of appropriate authorities to the scene of
trouble;
4) Provide procedures for rerouting a train that contains persons
that should be apprehended to a special location where they can
be met by security personnel.

• System Dependability - This is a composite measure of overall
reliability . It is the product of the three foregoing measures, i.e.,
system availability x fleet availability x trip reliability. Essentially,
system dependability reflects the probability that the average passenger will be able to board a vehicle and successfully reach his
destination with no more than a nominal delay, say two minutes.

Vandalism can be controlled and / or minimized by:
1) Preventing easy access to non-public parts of the system.
2) Use of closed circuit TV monitoring system.
3) Vandal -proof housing for the command and control equipment

Those DPM systems which have reached a steady stae of operation
have achieved a high level of reliability. This has been an evolutionary process as indicated in the graph below which shows how
much more dependable the Morgantown system became over the

• Trip Reliability - This is the ratio of the number of vehicle trips
completed on time (within a reasonable tolerance) to the total
number of trips started . The central computer could readily keep
track of the number of trips which deviate from such a schedule by
more than say one minute each .
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One manufacturer is sufficiently confident of its ability to achieve a
high level of availability, that new contracts to install, operate, and
maintain airport shuttle systems and specify a 99.65% availability,
with severe penalties for failure to ma intain this level. For these contracts, service interruptions, which can be corrected in three minutes
or less, are not counted as downtime. Also, a leg (consisting of two
simple shuttles) is considered to be available if one channel is operating during periods when passenger demand does not require the two
shuttles to be in service. This manufacturer would only enter into
performance guarantees for systems on which they have responsibility for operations and maintenance.
To achieve a high level of service availability requires a combination
of well designed and highly reliable equipment, together with a well
trained and effective maintenance organization . Planned remedial
procedures are of particular importance in minimizing the duration of
service interruptions due to equipment malfunction. At Dallas / Fort
Worth, for example, a large system with over 13 miles of guideways,
emergency repair personnel or "rovers" are positioned at strategic
points so as to be able to reach disabled vehicles in a minimum
amount of time upon radio command from the control center . Depending upon the guideway configuration which is ultimately selected for the Jacksonville DPM, it will probably be necessary to
maintain an emergency crew in a state of readiness during periods of
heavy travel so as to be able to correct failures in a minimum amount
of time . Since most of the guideways at Jacksonville will be elevated, special vehicles equipped with lifts or hoists will be necessary
to permit emergency personnel to reach the vehicles expeditiously.
Depending upon the design selected for the river crossing, additional
features may be necessary to insure that a vehicle stalled at midspan
aver the St. Johns River can be reached by emergency personnel.
It is obvious that the more complex the system design, the more opportunities there are for equipment malfunction. Also, given the
higher probability of failure with a complex system, a greater number
of emergency maintenance personnel w ill be required to insure that
such a system can achieve a high level of system availability. This
entire subject will require careful study during the preliminary engineering phase of the Jacksonville DPM project , when a number of
important tradeoffs w ill have to be made .
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PUBLIC INVOLVEMENT PROGRAM
In the last two decades, it has become apparent that no major construction project is too far developed to be beyond the investigation ,
criticism, revision, and sometimes abandonment due to intense citizen interest and pressure. This has happened to a DPM project as
well as other transportation and public works projects. There is
hardly any public project, and indeed many private projects, that is
not under intense public scrutiny. In recognition of this phenomenon, Congress has mandated the public participation in the review
and formulation of many federal programs at significant steps in
their planning and implementation. Public involvement has been a
long-standing fact in Jacksonville and appropriately the JTA decided
it would be best to involve the public intensely during this feasibility
study to both educate the citizens on this new transit mode called
the downtown people mover and to receive their concerns and
recommendations as input.
The initial interest in the DPM for Jacksonville stems largely from the
citizens and government officials who had visited Transpo in 1972. In
recognition of th is, the JTA Board and the Florida Department of
Transportation agreed to fund and support a public involvement
program even though the federal regulations do not require such
participation until the preliminary engineering phase. The JT A Board
and staff have encouraged, developed, and supported public
involvement in this feasibility study from the very beginning. The
participation and interest from the citizens have been great and have
far exceeded the expectations of the JTA. The Citizens' Advisory
Committee (CAC) now exceeds 200 members. There are six active
subcommittees which are functionally organized. The citizens,
through these subcommittees, have participated in the investigation
and selection of all relevant aspects of the DPM system and support
facilities as now designed .
Usually, public involvement varies from single public hearings on a
pre-determined course of action to an active choice between many
alternatives. Efforts usually stop short of public participation in project planning unless the public pressure becomes too intense. The
JT A has gone much further than these usual public participation
efforts by making the public, through the CAC, an active and equal
partner in the early planning of the DPM. The program for public
involvement is detailed in Public Involvement Program, Technical
Report No.2, available on request from JTA. This report details the
step-by-step efforts of the CAC to extend their knowledge and
understanding of the issues involved in the DPM. The citizens also
participated in the DPM planning process by forming their own route

alternative. The JTA has this route tested equally with all the other
alternatives during the Alternatives Analysis. The CAC also helped
determine the system parameters within which the range of vehicles,
guideways, and systems were developed. The CAC reviewed and
participated in the formu lat ion of the environmental impact profiles
which were used during the Alternatives Analysis in order to judge
the relative changes caused by the various alternatives. Fina lly, after
completion of the Alternatives Analysis, the CAC suggested
changes which were incorpo rated into the Recommended System.

CAC DEVELOPMENT
Soon after its formulation , the CAC decided to organize itself functional ly in order to better respond to the efforts by the con sultant
and JT A staff during t he feasibility study . Due to its increasingly
large size, it was necessary to break the CAC into smal ler groups in
order to allow participa nts sufficient input and participation in the
discussion of individual aspects of the DPM study. The CAC then
established a subcommittee format organized along functio na l lines
to carry on the detailed work of the prog ram as shown on the
attached organizational chart. The citizens determined these sub-

DPM TASK FORCE

committees wou ld meet on a weekly or bi-weekly basis as the subject matter required their attendance. The CAC also established regular monthly meetings to review and approve the work of the subcommittees on a periodic and timely basis. The fu ll monthly meetings of the CAC were schedu led just prior to the JTA Board meetings in order for the citizens to have a direct input before the determinations of t he JTA Board.
An Executive Subcommittee was formed to oversee th e work of the
individual subcommittees and to act on behalf of the full CAC when
it was not in session. Included in this subcommittee were the officers
of the CAC and the chairperson of each subcommittee. The Citizens'
A ware ness Subcommittee had the primary responsibility of reach ing
out to the mass public through med ia, speeches, and newsletters to
keep the citizens informed of the progress of the DPM study and
their determinations. The Environmental Subcommittee' s responsibility was to eva luate the environmental impacts of the DPM alternat ives and to help prepa re an environmental assessment of the DPM
syst em. The Technology, Plann ing, and Design Subcommi,ttee dealt
with the technical aspects of the DPM vehicle, guideway, propulsion, safety, maintenance, plann ing, and the general design of the
system. The Govern mental Subcommittee's responsibility was to

CITIZENS'
ADVISORY
COMMITTEE

~--

f-.--

JACKSONV I LLE
TRANSPORTATION
AUTHORITY

EXECUTIVE COM MITTEE
1. CAC Chairman
2. Subcommittee Chairperson
3. CAC Officers

I

I
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PLANNING AND
DESIGN

CITIZENS'
AWARENESS

ENVIRONMENTAL

GOVERNMENTAL
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COST AND
FINANCE
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I

AD HOC

insure effective and active coordination by the government in the
DPM planning and implementation. The Cost and Finance Subcommittee reviewed the estimates of all operations, maintenance and
capital costs, the financial program, and funding sources. The Urban
Development Subcommittee's major responsibility was to help to
determine urban and CBD redevelopment strategies and all relative
aspects of value capture; to oversee the coordination of the comprehensive planning for the region with the DPM; and to assure that the
design of the DPM would be compatible to the urban development
plans, physically, economically, and visually.

PARTICIPATION PRINCIPLES
One of the earliest acts of the CAC was to determine the principles
by which it would participate in the program. It determined early that
it would encourage open membership policy and bring to the DPM
program a neutral approach which would insure its objectivity and
make independent recommendations to the JTA Board. The Executive Committee of the CAC established the following principles:
1)
The CAC shall impartially review and evaluate the DPM.
2) The CAC shall determine from their review and evaluation of the
DPM proposal whether or not it was a suitable and feasible
transportation system for Jacksonville.
3) The CAC shall act neither for nor against the DPM until determination of suitability and desirability of the DPM has been
made.
4) The CAC shall ask for and include public opinion in its recommendation to the JTA Board.
The acceptance of the full CAC of these principles established early
the independence and objectivity of the CAC. Further, the CAC
formulated and implemented their own public involvement program
(PIP) during the course of the study.

•
•
•
•
•
•

the alternatives to be evaluated during the process of evaluation and
prior to the selection of a final alternat ive.

route location
governmental involvement
relocation and displacement
accessibility and service
CBD redevelopment
environmental impacts

Each of these issues are described in more detail in the following
paragraphs together with actions taken to resolve each issue.
• CAC Membership
The CAC members interviewed revealed that a major shortcoming of
the committee's approach was the problem of membership selection. If members were appointed, the committee would lay itself
open to charges of manipulation and exclusion . If the membership
were self-selected, the process of getting equitable representation of
all diverse interests were poor. Thus, the single most important
factor in a CAC success and the ultimate credibility of the entire
DPM planning process is a widespread public agreement that the
committee members have been fairly selected and are reasonably
representative of all appropriate segments of the general public .
As a result , the CAC Executive Committee contacted all known and
identifiable groups which might have reasonable input into the DPM
study and solicited their recommendations for additional CAC membership. The CAC membership is now at 200 and the majority represent DPM-affected organizations within the community. The major
disadvantage of this more open selection of membership is that the
CAC began to grow to the point where it is unwieldy. The Executive
Committee decided to assign to each of the six individual subcommittees a major responsibility for the work of the CAC. The result has
been that the subcommittees have actively participated in the planning of the DPM project, in the structure of the CAC, and implementation of the Public Involvement Program itself. The Executive Committee now functions as a clearinghouse and coordinating body for
the CAC program.

ISSUES OF PUBLIC INVOLVEMENT
In addition to the restructuring of the CAC, the major DPM issues
concerned with public involvement had to be identified and methods
found to address these issues. In August 1978 interviews were conducted with members of the CAC. The purpose was to elicit from the
interviewees their understanding of the major issues involved in the
DPM program and public participation. Out of these interviews,
eight major issues were revealed and include:
• CAC membership
• financial feasibility

• Financial Feasibility
Financial feasibility was identified as the most important local issue
by well over half of the persons interviewed. Jacksonville is a conservative community that takes pride in a low tax rate and a prudent
attitude towards public spending. White it is generally conceded that
the DPM may require some operating subsidies, there is a general
consensus by the CAC membership that the DPM project should not
becomea financial burden to the City of Jacksonville. However, the
CAC requested the consultant team to prepare comparative operatrng expenses, revenues, and order-of-magnitude costs for each of
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• Route Location
Th e CAC thought t hat if preliminary investigations indicat ed that a
DPM is feasible , t he route location w il l be a major concern t o the citizens at large . Many special interest groups within t he community
had well-formed perceptions for the proper location of the DPM. The
prorosal application sent to UMT A indicated a definite route for a
Jacksonville DPM system . There did not seem to be a general con sensus t hat this was t he wrong route ; however, there we re enough
differences of opinion to show that this particular proposal route did
not have universa l acceptance among the CAC members.
Aft er consultation with t he JTA staff, the CAC Executive Committee
requested th at the citizens be allowed to design and fo rm ulate their
own route and system alternative.
• Involvement by Government Officials
Two of the interview ees were members of the City Cou ncil and they
both fel t that th e City Council should be kept informed of the progress of th e DPM st udy. There was a difference of opinion basically
cen tered arou nd wh en t he City Council should become involved. It
w as suggested that additiona l members of the City Council be appoi nted to the CAC .
• Relocation and Displacement
A major concern to t he residents of Jacksonville living w ithin the
service area of the proposed DPM is the amount of relocation and
disr lacement that wou ld occur shou ld the DPM be implemented .
T his re location and displacement was perceived from a residential
and commercia l interest in the downtow n area. Jacksonville has
sJone t hrough several major public works processes that extensively
relocated many businesses and ind ividuals. The CAC f elt t hat each
of the proposed alternatives should be evaluated fo r the number of
re locations and displacements. T he consultant team gave special
emphasis to t he displacement and relocation impacts of each of t he
alternatives.
• A ccessibility and Servi ce
On e of the issues that continuously surf aced with mem bers of the
CAC wa s th e quest ion of increased accessibility t o the downtown
area . M any of th e CAC members f eel t hat th e DP M shou ld do more
than rn crea se t he circu!otion withi n the downtown area by reachi ng
ou t f <~r enottqh to in tercept com mu t in g t raffi c and by serving in-t ow n
rcsrdential locJ t rons to incre<:1se the ir accessibility . T his accessibi lity
and service qu est ion crosses all lines of interest with in the CAC and

includes business groups, elderly citizens, the handicapped, and intown residents. To a large extent, the CAC members resolved this
issue themselves through the CAC route which reached to the
fringes of the CBD, intercepted traffic, and served many Jacksonville citizens. This intercept concept was unanimously chosen by the
CAC members participating.
• CBD Redevelopment
The issue of CBD redevelopment was one which raised the most
diverse attitudes . A large number of CAC members felt the DPM
system should primarily serve as a tool for the revitalization of the
downtown area. Other members felt the DPM should be a tool for increased accessibility. Some felt that if nothing is done, then the
chances for revitalization of the CBD will be affected and the
chances of such revitalization occurring will be dim. None of these
issues were mutually exclusive and all were satisfied. Ultimately, the
resolution of these issues came out of the Public Involvement Program of the CAC during the course of the study. The CAC made a
recommendation on the Recommended System as a compromise of
all development issues. In short, they resolved this issue through a
democratic process.
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• Environmental Impacts
To a surprising degree, the members of the CAC have not expressed
undue concern that the DPM will have negative environmental impacts in the downtown area of Jacksonville. Most of the expressions
are positive and concern themselves with the reduction of air and
noise pollution in the downtown area. The members felt there were
adequate environmental safeguards available. One major negative
impact identified by the members of the CAC was visual impact.
Therefore, a major effort was made through the Urban Development
Subcommittee to identify and measure the visual impact of any DPM
system in the downtown area and the design of the guideway mitigated the visual impact in the urban core.
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The citizens' advisory committee recently selected its route alternative
for Jacksonville's Downtown People
Mover study. The proposed route
will be tested and evaluated along
with several other alternatives to determine whether an advanced mass
transportation system is needed or
if such a system would work in
Jacksonv ilie.

PUBLIC INVOLVEMENT PROGRAM
In order for the Citizens' Advisory Committee to be a useful source
a Public Involvement Program (PIP) must exist. The creation of the
CAC itself, of course, is a step in the process and is the restructuring
and expansion which are the initial changes in response to public reaction. With this framework in place, the continuation of PIP implementation was primarily the responsibility of the Citizens' Awareness
Subcommittee (CAS).

Besides the downtown business district, the proposed route would
serve the Gptor Bowl, the Eighth
Street hospital comolex, and the
Riverside and near Southside areas.
It would parallel the Acosta Bridge
in crossing the St. Johns River. The
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route would cover about 5.7 miles
and would have 17 stations where
passengers could get on or off.

PROCESS CALLED
'FRESH APPROACH'

The consensus route emerged from
a five-hour meeting on November 13
that was attended by some 40 members of the citizens' advisory committee. The CAC, as it's called, was
originated by JT A in early 1978 to
provide a way for community desires to be expressed and considered
throughout the feasibility study and
to help define the impact a DPM system would have on the City.

"In some ways the meeting had the
flavor of an old Town Hall meeting,"
said Frank Surface, Chairman of the
Citizens' Advisory Committee, a·
bout the process used to select a
CAC test route.

At the meeting, the advisory committee split up into five groups to

"Everyone who attended wils very
enthusiastic. They were all con·
siderate of each other's viewpoints.
The people had q good understanding of the materials provided by the
JT A consultant. And they were able

(Continued o n p . 2)

(Continu ed on p. 41

The CAS, after several meetings, organized an activities program.
The first item on the agenda was a newsletter-the six issues have
been subsequently printed and distributed. Other public participation
techniques were planned and implemented and include:
1) Speakers Bureau - manned by interested CAC members and
selected JTA staff.
2) Direct Mailings - the newsletter Headways was the first major
effort. Special meeting announcements and data were to be
sent as necessary. Packages of information, a meeting calendar
and minutes were sent to subcommittee members on a regular
basis.
3) News and Public Service Features - included in this category
were press releases, briefings, feature stories, public service
announcements, and programs.
4) Public Meetings - all CAC meetings were announced through
the local media and were open to the public.
5) Special Communication - interviews with key city and community leaders have been held . TV and radio talk shows were
also used.
The CAC has continued to participate in the planning of the system,
the evaluation of the alternatives, and the determination of DPM
feasibility. These subsequent activities occupied the major efforts of
the CAC and are detailed in the "Alternatives Analysis" section.
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ALTEA NATIVES ANALYSIS

FEASIBILITY AND ALTERNATIVE ANALYSIS PROCESS
JACKSONVILLE DPM STUDY

The alternatives analysis process to determine the best method of
transporting people in downtown Jacksonville involves many steps
which for the sake of clarity can be grouped into four major efforts
including:
1) The formulation of goals, objectives, and standards against
which the alternatives are to be measured.
2) The formulation of the alternatives to be analyzed.
3) The creation and public acceptance of procedures and methods
to perform the analysis.
4) The actual process by which alternatives are measured and a
"best" alternative chosen.
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The flow diagram on this page shows the detailed steps used in the
process of reaching a recommended system configuration for this
study.
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Following the flow diagram, the CAC began the reactive process of
evaluation of each alternative as best suited to meet the transportation needs of Jacksonville and, of course, the project goals and objectives. The format used to quantify and record the analysis was the
balance sheet described below. However, in order to fully make
judgments on the relative merits of each alternative, a number of
comparisons were prepared and are discussed in the following paragraphs.
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JACKSONVILLE TRANSPORTATION AUTHORITY
PARSONS BRINCKERHOFF/ FLOOD & ASSOCIATES

OCTOBER, 1979

After the Do-Nothing and Proposal Alternatives were delineated and
ridership measured and all other planning data assembled, a determination was made of the feasibility of having any DPM system for
the CBD. This determination was made by the CAC in June 1969 and
it adopted a resolution establishing the initial feasibility of the DPM
for Jacksonville. Subsequent to that action, the reference system by
which all DPM's would be measured was derived by the consultants,
reviewed by the JTA staff and the various functional subcommittees
of the CAC, and adopted by all participating agencies for use in the
Alternatives Analysis.
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w

GOALS AND OBJECTIVES

w

The process begins with the formulation of project goals and objectives; the gathering of necessary data on the DPM system, regional
planning , and the environment; and the determination of DPM ridership. In July and August 1978, the goals and objectives system
parameters and operational criteria were formulated by the consultants. These were reviewed, revised, and adopted by the CAC subcommitt ees and the JTA staff.

PLANNING BALANCE SHEET
JACKSONVILLE DPM TECHNICAL STUDY
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• BBiance Sheet
In order to objectively measure the relative merits of each of the
alternatives, it was necessary to quantify the goals and objectives established by the CAC. Accordingly, an alternatives analysis method
entitled " Balance Sheet" was reviewed and adopted by the CAC for
use in the Alternatives Analysis . The Balance Sheet gives a numerical evaluation of all the alternatives including some which do not
readily lend themselves to quantitative analysis. The first step was to
establish a weight for each goal since it was determined that the
goals had unequal importance and priority for the Jacksonville DPM.
Each of the CAC subcommittees individually reviewed the goals and
assigned the goal weights as shown on the accompanying diagram.
The Executive Committee reviewed the individual subcommittee
efforts and reconciled these goal weights for use in the Alternatives
Analysis Process. These were adopted by the CAC in December
1978. The next step in the process was to give each alternative a
numerical ra(lk between 1 and 10 to evaluate how well it satisfied the
goals and objectives earlier established. These numerical rankings
were multiplied with the goal weights to produce a total numerical
value for each alternative. This Alternatives Analysis Process was
done by the individual subcommittees rating the alternatives first in
their functional expertise and then as the alternatives fit the DPM as
a whole. Individual evaluations by the subcommittees were first reviewed by the Executive Subcommittee and then reconciled into a
single set of numerical values. These were recommended to the full
CAC by the Executive Committee in July 1979 and were adopted.
The CAC rated its own route best suiting the goals and objectives
earlier established in the program.
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1.

Revitalize the downtown area as a retail and office center.

15

1

15

2

30

8

120

9

135

2.

Promote increased use of the downtown area as the cultural,
educational, and recreational center of the region.

13

1

13

2

26

8

104

10

130

3.

Encourage public/private joint development opportunities.

7

1

7

2

14

8

57

9

63

4.

Minimize the public development costs.

5

5

25

1

5

7

35

6

30

5.

Strengthen the opportunities for in·town residential development.

7

1

7

3

21

5

35

6

42

6.

Improve downtown area access and mobility for all persons,
especially low income, the elderly, and the handicapped.

6

1

6

3

18

8

48

9

54

7.

Provide an efficient, reliable, and pleasurable service.

6

1

6

2

12

9

54

9

54

8.

Encourage the separation of pedestrian and vehicular traffic.

4

1

4

1

4

10

40

10

40

9.

Promote increased transit ridership.

9

1

9

3

27

7

63

9

81

10.

Reduce pollution and consumption of energy and minimize other
environmental impacts.

10

2

20

1

10

8

80

8

80

11.

Create a financially viable DPM system.

10

2

20

1

10

8

80

7

70

12.

Create a functional and operationally workable DPM system.

8

2

16

2

16

8

64

8

64

13.

Provide an open and responsive planning process and inspire a high
level of citizen participation.

Same in each alternative
I

100

TOTALS

148

779

193

843

SOURCE: Parsons Brinckerhoff/Fiood & Associates, September 20, 1978
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The next step was to describe the alternatives to be tested in the
study to include: a Do-Nothing Alternative, by which the bas~
growth and transportation characteristics of the area would be
measured; a Bus-Only Alternative to examine an all bus-shuttle system to satisfy the ridership demands in the CBD; the Proposal DPM
Alternative similar to the one submitted to U MTA in 1976; and the
Citizens' Advisory Committee Alternative which was derived in a
charette meeting in November 1978. The description of each alternative is given below with a route map for reference.

DO-NOTHING ALTERNATIVE
The Do-Nothing Alternative is basically the 1985 transportation system as formulated in the updated J UATS study. It consists of updated and modified street networks using existing and known future
transportation movements in the downtown area and in other areas
which would affect the DPM analysis. The bus route and mass
transit systems were fully updated to reflect the regional transit system in 1985. The Do-Nothing Alternative, in short, describes the
1985 transportation system with the current mix of transportation
modes and system capacities as determined by the JAPB. The DoNothing Alternative forms the baseline for the study against which
all other project alternatives are contrasted .
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BUS-ONLY ALTERNATIVE
The Bus-Only Alternative provides a new secondary distribution sys:.
tem in downtown Jacksonville using buses on improved existing
streets. In order to insure that the Bus-Only Alternative matched the
ridership needs of the citizens in the CBD it was derived independently for the same transportation service areas as the DPM systems. Extensive street improvements were required to implement the
Bus-Only Alternative to approximate the DPM alternatives. The extensive use of one-way streets in the downtown area necessitated a
greater number of individual routes than the DPM system required.
This enhanced the Bus-Only Alternative through a greater area of
distribution and collection of passengers in the CBD than the DPM
alternatives were able to achieve. While it was not possible to completely duplicate the DPM because of the difference in technology,
the Bus-Only Alternative was run on nearly parallel routes with comparable headways and capacities. The object of this route alternative
was to determine whether the required CBD secondary circulation
system could be comparably provided using only buses.
The Bus-Only Alternative serves an area similar to those of the DPM
alternatives. Within the 3-minute walksheds of bus routes, there is a
resident population of about 5,000 of which 3,200 are transit-dependent. The Bus-Only Alternative will serve about 62,000 employees
and 80% of the existing or proposed activity centers.

The Bus-Only Alternative produced the greatest reconstruction of
the streets in the downtown area and will be very disruptive to the
traffic in the CBD.

buses in the downtown area is about ten years. At least two cycles
of bus replacement are required for comparison to an equivalent
DPM life cycle period.

The Bus-Only Alternative will cost approximately $3,000,000 a year
in 1985 for operation and maintenance. Due to the relatively low
patronage, the cost per revenue passenger will be approximately
$1.21 in 1979 dollars. Most of the O&M expense is incurred in the
personnel category. The capital cost of the Bus-Only Alternative is
approximately $51,000,000 at 1979 levels. Most of the cost is associated with the reconstruction of the streets required to maintain a
bus headway equivalent to the DPM system. Another major cost
item is the replacement of transit vehicles. The expected life of the

The break-even revenue patronage level for the Bus-Only Alternative
has been determined to be about 40,200 passengers in 1985. This is
almost five times the estimated patronage. The Alternatives Analysis
included a comparison of annualized costs in which all net and capital costs were converted into annual payments in 1979 dollars. These
were projected for the years 1985, 1995, and 2004 to produce a net
annualized cost for a 20-year life cycle. The Bus-Only Alternative
prod uced a negative annualized system cost of nearly $59,000,000
during that 20-year period.
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The Bus-Only Alternative does not produce measurable value capture or joint development potential because of the inherent temporary and flexible nature of the bus routes.
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The energy consumption of the Bus-Only Alternative has been calculated at approximately 5,300,000 Kwh in 1985 and slightly more
than 6,000,000 Kwh in 1995. The savings of the Bus-Only Alternative
from diverted autos is the greatest in 1995; about 1,400,000 Kwh.
The Bus-Only Alternative shows significant environmental impacts
in every functional category. It increases the auto and transit presence in the downtown area more than two times while diverting only
a small number of automobiles. The air pollution from buses increases 16% between 1985 and 1995. The increased number of
buses in the downtown area will generate a higher level of noise, especially in close proximity to bus routes. A maximum of 87 dBA will
be produced by accelerating buses. There will be a major impact on
the visual quality of the downtown area from the increased frequency of buses and by the larger number of standing buses along
major routes. Water pollution is not expected to be a major problem.
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PROPOSAL DPM ALTERNATIVE
The Proposal DPM Alternative is a rubber-tired, electrically-powered
AGT system on elevated guideways using, insofar as possible, existing rights-of-way and streets in the Jacksonville downtown area .
The Proposal DPM Alternative was to be built in three phases and
operationally formed two large L's, running north to east and west to
south, and joined at their bends by a transfer station located near
Water and Hogan Streets. One leg began at the Medical Center
Complex at 8th Street and followed the Hogan Creek corridor to the
Florida Junior College, south on Hogan Street to Water Street
where it turned due east to the Government Center. The other leg of
the DPM began at the Blue Cross / Blue Shield Building in Riverside
and followed the north side of Riverside Drive, turned east along
Water Street to the transfer station at Hogan Street, crossed the St.
Johns River on a new exclusive bridge structure to the Southside
area, turned east to serve the Gulf Life Building, and terminated at a
station near the east end of Prudential Drive. A more detailed
description of the route, DPM system, its design elements, environmental impacts, patronage , and costs are described in the City's
1976 Proposal Application Plan available from the JTA. In total, the
Proposal DPM Alternative consisted of 4.4 miles of elevated guideway with 13 stations and a bottom-supported, electrically-powered
DPM system .
The Proposal Alternative services a resident population of about
6,400 within the 5-minute walkshed of which approximately 3,500
would be transit-dependent. The Proposal Alternative would serve
an area containing about 60,000 employees and would connect 80%
of the present and proposed activity centers.
The Proposal Alternative would induce approximately 2,000,000
square feet of development potential more than the baseline. It
would also produce approximately 11 ,000 new employees and a
value capture market po~ential of about $102,000,000. The ridership
is projected for the Proposal Alternative at approximately 47,200
patrons daily in 1985 and almost 65,000 by 1995. Approximately 41%
of these would be patrons diverted from bus transit systems. The
energy consumption of the Proposal Alternative is about 1,600,000
Kwh in 1985 and 2,000,000 in 1995. Added to this would be approximately 1,500,000 Kwh for the shuttle bus system. This would produce an energy consumption of 3,500,000 Kwh by 1995. There
would be a net savings in consumption of 2,000,000 Kwh by 1995 or
150,000 equivalent gallons of gasoline per year. The average energy
consumption for the Proposal Alternative is approximately 0.08 Kwh
per passenger-mile in 1985 which rises to approximately 0.1 Kwh per
passenger-mile in 1995.

Proposal Alternative for redevelopment areas along Hogan and
Water Streets. There may be some opposition from residences in the
Springfield area due to the close proximity of the DPM. The !O&M
costs for the Proposal Alternative will be approximately $1,400,000 in
1985 and $1,700,000 in 1995 in 1979 levels. This produces a cost per
vehicular-mile of $2.17 in 1985 and a cost per revenue passenger of
approximately $0.18. The capital cost of the Proposal Alternative is
$107,196,000 in 1979 levels. The largest portion of this cost is associated with the construction of the guideways and the new river
crossing. The annualized cost of the Proposal Alternative for the
period 1985 through 2004 shows a net annualized revenue of approximately $18,000,000 in 1979 constant dollars.

The Proposal Alternative would reduce both automobiles and transit
vehicles in the CBD but the net effect would be small in comparison
to the total traffice of the study area . It would reduce by a small
amount the air pollution in the CBD from the normal do-nothing
conditions. One of the advantages of the DPM is that it reduces the
noise levels from transit and vehicular systems . The people mover
system will produce a noise level of between 60 and 70 dBA. There
will be marginal increases in water pollution concentrations from
runoff and at the park / ride lots. The Proposal Alternative will have
one of the smallest impacts on relocation of the suggested alternatives. Only 14 residences and 9 businesses would be required to relocate under this alternative. There is a strong stimulus from the
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CAC DPM ALTERNATIVE
The Citizens' Advisory Committee decided early in the program to
participate in planning by formulating its own route to be tested
equally with the other alternatives. This had the advantage of
achieving a high level of participation by the citizens through the
learning process and gave a broad range of input over all the alternatives during the analysis period.
The CAC Alternative was by far the most extensive tested. One leg
runs from the Gator Bowl on the east through the downtown area on
Bay Street, crosses at the Acosta Bridge, and extends into the
Southside area near 1-95. The other leg begins north of the Medical
Center Complex around 10th Street, follows the Hogan Creek corridor to Pearl Street, passes the Florida Junior College, continues
down Julia Street through the commercial core of Jacksonville,
turns west on a guideway parallel to the other leg, following Bay and
Main Streets to the Blue Cross/Blue Shield Insurance Building, turns
due west, crosses 1-95 near 1-10 to a major park/ride facility. There
would be two transfer stations: one at Bay and Julia Streets and the
other at Bay and Broad Streets. The CAC Alternative also includes
more than 11 ,000 park/ride spaces for auto intercept. It contains
31 ,400 feet of double line guideway or just short of six miles. Nearly
all of the guideway would be elevated with some at grade sections
near Hogan Creek, Southside, and beyond 1-95.
The CAC Alternative serves a resident population of aproximately
8, 700 within its 5-minute walking distance. The transit-dependent
population within that area is approximately 4, 700. This alternative
serves approximately 69,000 employees by 1985 and connects 90%
of all the activity centers, existing or proposed. This produces a 1985
patronage level for the CAC Alternative of approximately 52,500
daily passengers, which by 1995 will rise to nearly 68,000. Approximately 52,500 daily passengers which by 1995 will rise to nearly
68,000. Approximately 43% of these riders will be diverted from the
regional transit system.
The CAC Alternative diverts a significant number of automobiles and
buses from the downtown area. The air pollution increases less
under the CAC Alternative than this expected under the Do-Nothing
Alternative. It will produce satisfactory noise levels and will reduce
the ambient noise level more than any other alternative. The CAC
Alternative will have a significant visual impact along Bay Street because of the two-story stacked, double-guideway section between
Julia Street and the Acosta Bridge. The solution to this stacked
guideway section will have to be found before it would be acceptable. The CAC Alternative will have a significant impact on the storm

water runoff characteristics of the Hogan Creek flood plain and part
of the creek will have to be rechannelized. There will be a significant
increase of pollutants in the runoff from the larger number of park /
ride lots under this alternative. There is a significant amount of relocation from the CAC Alternative. There also will be a considerable
amount of traffic disruption on both Julia and Bay Streets. This
route has strong citizens' support and it will have little, if any, impact
on the neighborhood character. The CAC Alternative will produce
2,000,000 square feet more of induced space than the Do-Nothing
Alternative.

pressed in constant 1979 cost levels are $1,754,000. This produces a
cost of $1.62 per vehicle-mile traveled, and at the rate of 8,500,000
annual revenue passengers, approximately $0.21 per revenue passenger. The capital cost of the CAC Alternative will be $151,733,000
in 1979 levels. The largest share of this cost, almost $40,000,000, is
in the construction of the nearly six miles of elevated guideway. In
addition, there is a substantial amount of real estate acquisition and
parking construction costs associated wit h the extensive park / ride
facilities anticipated. The CAC Alternative costs were converted into
annualized system payments. For the period 1985 through 2005, the
CAC A lternative produced a net annualized revenue of approximately $8,500,000.

The expected O&M costs of the CAC Alternative in 1985 as ex-
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PATRONAGE COMPARISONS

COMPARISON OF SERVICE AREAS

ENERGY CONSUMPTION

The table of comparisons for the alternatives and the Recommended
System for the years 1985 and 1995 shows daily, p.m. peak, and
a.m. peak hour patronage stratified by auto, transit, and circulation
trip diversions. The CAC Alternative produced the greatest number
of daily patrons in 1985 at 52,500. The most disappointing patronage
level was produced by the Bus-Only Alternative at 8,315 daily
patrons. This is about double the patronage being carried by the four
shuttle bus routes currently operated by the JTA. The Proposal
Alternative produced the greatest percentage increase of patronage
between 1985 and 1995 of approximately 37%. Most of this gain was
in the walk-diverted trips within the CBD. The Recommended System produced an increase of only 32% but it also produced a 43%
increase in the circulation-diverted trips. The CAC Alternative did
not fair nearly as well in patronage increases basically due to the
Julia Street alignment which produced a smaller increase of walkdiverted trips. In fact, by 1995 the Recommended System has a
slightly greater patronage than the much longer CAC route.

A service area was computed for each of the three alternatives and
the Recommended System. As can be expected, the CAC Alternative served the largest resident population of any of the alternatives
and served the largest number of transit-dependent people. Due to
its extensive guideway system it also served the greatest number of
employees and connected the highest percentage of activity centers
together. However, this greater service area was produced at a significantly higher cost in additional guideway miles. The significant
comparison here is the percentage of activity centers a system connects. The Recommended System produced the best compromise
between the cost and coverage of the CBD.

One of the areas of greatest interest among the citizens and local
agency staffs was the comparison of energy consumption of the
various alternatives. Due to its longer route and, therefore, greater
auto trip diversions, the CAC Alternative produced the greatest
equivalent savings in energy consumption. The Proposal Alternative
and the Recommended System were approximately equal in total
consumption. However, the Recommended Syst em, due to its
larger number of passengers, produced the best energy consumption rate of any of the alternatives at approximately .07 Kwh per passenger-mile in 1985 and .10 Kwh per passenger-mile in 1995.

1995 DEVELOPMENT COMPARISON

ENERGY CONSUMPTION
RECOMMENDED SYSTEM

ALL ALTERNATIVES AND THE RECOMMENDED SYSTEM

Employment

Do-Nothing

19,200,000

96,500

0

Bus-Only

19,200,000

96,500

0 $ 68,073,000 $105,681,000

Proposal

21,277,000

107,500

CAC

21,200,000

Recommended

21,332,000

COMPARISON OF PATRONAGE

Alternative

ALL ALTERNATIVES AND RECOMMENDED SYSTEM
JACKSONVILLE DPM FEASIBILITY STUDY

NOON
Alternative

P.M.

1995

1985

1995

1985

1995

67

124

1,049

1,730

2,990

5,490

Circulation
Total
PROPOSAL
Auto

938

1.801

256

440

5,325

9,760

1,005

1.925

1,305

2,170

8,315

15,250

278

409

2,241

2,795

11,300

16,880

Transit

1,374

1,801

4,622

5,729

21,100

26,500

Circulation

4,044

~

547

676

14,800

21,350

Total

5,596

8,156

7,410

9,200

47,200

64,730

Auto

Vehicle Miles
Energy Consumption
Shuttle Bus Consumption
Savings from Diverted Autos
Savings from Diverted Transit
Net Consumption (savings)
Equivalent Gallons of Gas
Patronage
Kwh/Passenger Mi le

0

$102,000,000

237,524,000

300,315,000

106,900

96,500,000

319,233,000

430,309,000

107,700

103,869,000

267,283 ,000

337,722,000

285

2,495

2,748

13,511

19,020
29,200

Transit

1,497

1,642

5,285

5,758

24,180

Circulation

3,899

5,072

539

732

14,623

19,670

Total

5,666

6,999

8,319

9,238

52,314

67,890
Population

RECOMMENDED SYSTEM
Auto
320
Transit
1,475

450

2,420

2,800

12,500

17,500

1,900

4,930

5,800

22,650

27,400

Population

Circulation

4,425

6,200

760

16,200

23,130

%of Activity

Total

~

6,220

8,550

7,965

9,360

51,350

68,030

Centers Services

Employment

Bus-Only

Proposal

CAC

772,600
1,854,240
1,025,600
2,998,800
1,517,800
( 11 128,435)
(
82,973)
15,405,000
(
0.07)

874,500
2,098,800
1,025,600
4,201,200
1,517,800
( 2,086,275)
( 153,403)
20,409,000
(
0.10)

Of all the alternatives suggested, the Proposal A lternative produced
the smallest amount of measurable impact. It had the smallest
amount of relocations and construction disruption. It was successful
in diverting vehicular traffic destined for the CBD and increased air
pollution the least of all the systems compared. It did have significant
impacts in the visual area. These impacts were centered at the
Bethel Baptist Institutional Church and the river crossing. The Proposal and CAC Alternatives both have significant impacts on the
Hogan Creek area. The Recommended System had about the same
measurable impacts as the Proposal Alternative but eliminated the
visual impacts by shifting the north leg and using the Acosta Bridge
for the river crossing. In summary, the Recommend~d System had
slightly less impacts than the other two DPM A lternatives.

ALL ALTERNATIVES AND THE RECOMMENDED SYSTEM

Item

• 1995

ENVIRONMENTAL IMPACT PROFILE

1985 SERVICE AREA

: ~ - --

270

0

The real development potential of a DPM system in the downtown
area is not realized until a considerable time after initial revenue
service. Therefore, the 1995 period was chosen to compare the
development potential. The Recommended System produced the
highest value capture potential, the greatest square footage of
development, and largest employment increases of any of the alternatives. The CAC route suff~red somewhat in the development potential basically because it used the Julia Street alignment.

.. .

CAC

1985

State

Local

DEVELOPMENT COMPARISON

DAILY

1985

BUS-ONLY
Auto

Multiplied Effect on
Income

Value
Capture
Potential

Total
Sq. Ft.

Recommended

5,000

6,400

8,700

7,000

62,000

60,000

69,000

62,000

3,200

3,500

4,700

3,200

80

80

90

85

Transit-Dependent
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O&M COST ANALYSIS

CAPITAL COST COMPARISON

SUMMARY

The financial comparison of operation and maintenance is perhaps
the most important. During the course of study, the concern of citizens, staff, and local elected officials most often centered around
the operating viability of the system as there is some opposition to
the subsidizing of the people mover by local government. The feasibility study estimated that all the DPM Alternatives were self-sustaining in terms of O&M costs at a reasonable fare level. The systems which produced the best cost/revenue ratio were the Proposal
Alternative and the Recommended System, both at $0.18 per revenue passenger. A further comparison in the O&M costs is when
revenue and patronage levels are compared at a break-even level.
The chart below shows all DPM alternatives are capable of breaking
even at less than the estimated revenue passenger levels for 1985.

The capital cost summary for all the alternatives and the Recommended System shows that the most costly system was the CAC
Alternative because of its extensive guideway system. The Proposal
Alternative showed the lowest cost per mile of any of the systems at
$25,522,000 per mile as expressed in 1979 dollars. The Recommended System produces a total cost-per-guideway-mile between
the other systems.

In summary, the Alternatives Analysis determined the CAC A lternative was the most desirable route. It had a slight numerical advantage over the Proposal Alternative during the quantification of the
goals and objectives. However, the CAC A lternative had a significantly higher capital cost and O&M cost than the other DPM alternatives and , therefore, was not a clear choice for implementation. During the iteration process that the CAC and JTA staff conducted, it
was determined that a variation on the route would be the most desirable course of action to follow. A list of individual recommendations for route revisions were prepared by the CAC and given t o the
JTA staff. The consultant produced a new route incorporating these
changes and the new route was presented to the JTA staff, the DPM
Task Force, and the CAC for their study and revision. The net result
was the Recommended System detailed in this report.

BREAK-EVEN REVENUE PATRONAGE LEVELS AT $0.25 FARE

CAPITAL COST COMPARISON

Capital Cost

Revenue
Passengers (1985-1995)

Cost/Passenger

$151,733,000

11 0,227,000

$1.38

Proposal

107,196,000

106,219,000

1.01

Bus-Only

51,127,000

38,885,000

1.31

120,115,000

111,924,000

1.08

System
CAC

Recommended

lin 1979 dollars)

ANNUALIZED SYSTEM COST

1985-2004

ALTERNATIVES AND RECOMMENDED SYSTEM

1985
Alternative

Weekday

Annual

li n 1979 dollars)

1985
%of Revenue
Passengers Weekday

Annu<~l

%of Revenue
Passengers

CAC

23,387

7,016,000

83.1

24,831

7,449,000

64.2

Proposal

18,987

5,696,000

72.7

20,132

6,040,000

71.3

Bus-Only

40,163

12,049,000

483.0

49,158

14,747,000

322.3

Recommended 20,783

6,235,000

72.4

21,149

6,344,800

52.1

The Bus-Only Alternative, due to its high operating costs, faired the
worst where it would take almost five times the projected revenue
patronage to operate the system a a break-even point. The 1995
break-even comparisons show that the Recommended System does
the best job of producing additional revenue with the least cost so
that by 1995 the Recommended System will be at the break-even
level at about 52% of the projected revenue patronage.

An interesting comparison of the alternatives is in the productivity of
the capital expenditures. The capital cost of each system is divided
by the total estimated revenue passengers in the 11 -year period,
1985 through 1995. This produces a cost per revenue passenger for
each of the compared systems. The CAC Alternative produces the
greatest capital cost per revenue passenger at $1.38. Not surprisingly, the Bus-Only Alternative is not far behind at $1.31. The Proposal
Alternative, because of its shorter length, produces the best ratio
between cost and revnue passengers of any of the compared
systems.
Because of the different nature of the various costs, it is most accurate to compare the systems on an annualized cost basis. The BusOnly Alternative has very high O&M costs but relatively low capital
costs. The CAC Alternative has a very high capital cost but it has a
reasonably low O&M cost. In order to make an equitable comparison, all costs were converted into annual cost and revenue payments. These payments were then projected for the 20-year
life-cycle period of 1985 through 2004. Of these annualized system
costs can be seen on the table and were accumulated for the 20-year
period. The range of annualized costs of the systems compared
varies by $79,000,000 expressed in 1979 levels. The Bus-Only Alternative have a negative cost of $59,000,000 for the 20-year period .
The Recommended System, on the other hand, had a net revenue of
approximately $20,500,000 during this comparison period. In terms
of annualized system costs then, the Recommended System
showed the best comparison.
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1985
Annual Revenues @ 2511
Annual O&M Costs
Annual Net Costs
Amortized Local Capital
Share
Annual Net Costs
1994
Annual Revenues @ 25<1
Annual O&M Costs
Annual Net Costs
Amortized Local Capital
Share
Annual Net Costs

Bus-Only

ProE!osal

CAC

Recommended
System

623,600
3,012,000
($ 2,398,400)

$ 1,957,500
1,424,000
$ 533,500

$ 2,122,500
1,754,000
$ 368,500

$ 2,040,000
1,558,800
$ 481,200

- 255,600
($ 2,644,000)

($

$

536,000
2,500)

$ 1,091,700
3,619,500
($ 2,527 ,800)

$ 2,776,500
1,501,300
$ 1,275,200

255,600
($ 2,783,400)

$

2004
Annual Revenues @ 25q
$ 1,376,000
Annual O&M Costs
4,349,500
Annual Net Costs
($ 2,973,500)
Amortized Local Capital
Share
- 255,600
Annual Net Costs
($ 3,229,100)
Costs for 20 Years
Total Revenues @ 25q
Total O&M Costs
Total Net Costs
Amortized Local Capital
Share
Tota l Net Costs

-

-

536,000
739,200

($

718,800
350,300)

$ 2,825,000
1,940,000
$ 885,000
-

$

718,800
166,200

($

603,100
121 ,900)

$ 2,946,600
1,586,200
$ 1,360,400

$

603,100
757,300

$ 3,938,200
1,582,800
$ 2,355,400

$ 3,971 ,000
2,057,200
$ 1,913,800

$ 4,390,400
1,614,100
$ 2,776,300

536,000
$ 1,819,400

718,800
$ 1,195,000

603,100
$ 2,173,200

$19,996,000
73 ,615,000
($53,619,000)

$58,957 ,000
30,068,000
$28,889,000

$60,935,000
38,112,000
$22,823,000

$64,304,000
31,729,000
$32,575,000

-5,112,700
($58,731 ,700)

-10,719,600
$18,169,400

-14,376,000
$ 8,447,000

-12,062,000
$20,513,000

SOURCE: Parsons Brinckerhoff / Fiood & Associates, September 14, 1979
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ENVIRONMENTAL IMPACTS
One of the most important considerations in determining the feasibility of a downtown people mover for Jacksonville is the identification, analysis, and suggested mitigation of the major impacts that
would occur from the alternatives considered. The scope of the
feasibility study does not allow a full-scale environmental impact
analysis to be conducted. Therefore, the environmental investigation
during this feasibility study covered three basic areas:
• the environmental baseline survey
• the environmental impact profiles for each course of action to be
used during the Alternatives Analysis
• the environmental impact profile of the Recommended System
configuration.
The conclusion of this investigation demonstrated that there were no
major negative impacts from the use of the DPM in the Jacksonville
CBD. There are many positive impacts with the implementation of a
people mover system, especially in the areas of downtown redevelopment and the economics of Jacksonville. Since the feasibility of a
DPM has been established, the next step will be to conduct a preliminary engineering study for the system . Parallel to this preliminary
engineering effort will be a full-scale environmental impact analysis
which will result in a draft of an environmental impact statement
written and submitted to the Urban Mass Transportation Administration for their review and issuance.

ENVIRONMENTAL BASELINE SURVEY
The DPM will have a number of effects, both positive and negative,
on the physical and sociological environment . The nature of these
impacts depends in a large part on the route and configuration of the
DPM. However, before such impacts can be measured it is necessary to determine the characteristics of the existing environment.
This section, therefore, inventories the current transportation,
environmental, socio-economic, historic, and archaeoloical conditions in the area likely to be affected by the DPM . The Environmental
Baseline Survey (EBS) also provided basic data for the selection of
the individual alternatives and the Recommended System . Most importantly, it describes an environmental baseline against which all
the alternatives were measured for their environmental impacts.
The following paragraphs only summarize the Environmental Baseline Survey. A much fuller discussion of the existing environmental
conditions in the downtown area is provided by Environmental Base-

line Survey, Technical Report No. 5. This report is available f rom the
Jacksonville Transportation Authority on request. The area covered
during the environmental baseline study corresponds to the City' s
Planning Subarea No. 6.
• Land Use
The distribution of land use in the study area reflects its f unction as
Jacksonville's urban core . The study area is densely developed with
86 % of t he total already developed, in contrast to Jacksonville's
overall average of 22 % . These and other figures of land use are
shown in the table. The percentage of non-residential use is three
times that of the city as a whole. Housing is much denser in the
urban core with two-thirds of residential use developed at 10 units
per acre or more. The City's short-range development plan calls for
the intensification of existing distribution. The area will be fully

developed by 1990 with over half th e land in non-residential use.
There w ill be an increase in resident ial uses but an absolute reduction
in residential acreage through higher densit ies.
During the past t hree decades, t here has been a decline in residential
use in the st udy area. The age and condition of the housing st ock
has been a major contributing factor together w ith the general expansion of commercial and governmental activity. However, several
new developments are planned for the Jacksonville core including:
t he Cathedral Center -a 24-block area being developed by Episcopal
A rchdiocese; a major addition to t he residential development area in
the Urban Renew al Project; and an in-town new tow n to be built on
the immediate west and north sides of the Jacksonville commercial
core.

JACKSONVILLE DPM
EXISTING AND PROPOSED LAND USE IN THE STUDY AREA
1972 and 1980
1972
Acres

Land Use
Residential
(Density Range- persons/ acre)
0- 5.00
5.01 - 10.00
10.01 - 15.00
15.01 and Over
Total Residential
Office and Residential ( RMO I)
Commercial
Industrial
Transportation, Utilities & Military
Cultural and Institutional
Parks and Recreation
Streets and Highways

745 .5
1,237.0
322.4
2,304.9
525.3
938.4
515.5
260.1
277.7
1,657.4

1980
Acres

% Distribution
1972
1980

1.3
1,223.9
597.0
249.2
2,071.4
495.7
712.7
1,473.7
445.7
302.0
368.5
1,665.3

9.9
16.4
4.3
30.6
7.0
12.5
6.8
3.5
3.7
22.0

1972-1980 Change
Acres
Percent
--

0.0
16.2
7.9
3.3
27.5
6.6
9.5
19.6
5.9
4.0
4.1
22.0

1.3
478.4
640.0)
73.2)
233.5)
495.7
187.4
535.3
69.8)
41.9
90.8
7.9

100.0
0.0
0.0
100.0

1,055. 1
3.2
(1 ,508.9)

64.2
( 51.7 )
( 22.7)
( 10.1 )
35.7
57.0
( 13.5)
16.1
32.7
0.5

Summary:
Total Developed
Preservation
Undeveloped
Total Land
Water
Gross Area

6,479.3
1,058.9
7,538.2
2,084.3
9,622.5

7,535.0
3.2
7,538.2
2,084.3
9,622.5

SOURCE: Short Range Development Plan, Jacksonville Area Planning Board , June 1974
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85.9
14.1
100.0

16.2
(100.0)

Because of the changing character of the fringe residential areas
within the study area, there is a continuing blend of office, commercial, and residential uses especially in the Springfield neighborhood
and the San Marco area in the Southside. There is a concentrated
effort to reduce the inroads of commercial and office activities in the
Springfield area aimed at preserving the unique in-town turn of the
century character of this residential neighborhood. A recent study
commissioned by the citizens of Springfield has offered plans for the
stabilization and redevelopment of the Springfield area.
Commercial uses begin at the Hemming Plaza on the two main shopping streets, Hogan and Laura, and extend at least to Bay, Pearl, and
Julia Streets. The CBD core has been expanding in recent years
along the riverfront property. The 1974 short-range development
plan estimated this commercial area would occupy about 35% more
land increasing to more than 700 acres by 1990.
Industrial transportation, utilities, and military uses accounted for
more than 1400 acres in 1972. This is expected to increase overall to
about 1900 acres by 1990. However, after that period it is expected
that these uses will begin to decline as they are preempted by commercial and office uses adjacent to them.
The parks, recreational, cultural, and institutional areas will also
show a relative gain from approximately 540 acres to about 770 acres
by 1990. Expansion will occur mostly on the fringes of the CBD
urban core and will be an extension of existing facilities.
The area devoted to streets and highways will remain relatively the
same with slight increases for street extensions and widenings.
There may be some reduction in areas used by vehicles when portions of the Hogan and Laura Streets malls are converted to pedestrian ways.
• Demographic Characteristics
The DPM study area population declined more rapidly than any other
area in Duval County between 1950, when the population was
116,310, to 1970, when the inhabitants had dropped to 77,607, a decrease of 33%. During the same period the population of Duval
County grew by more than 70%. The current resident population for
the study area is now considered to be less than 66,000 . Most of this
population decline has occurred from the demolition of substandard
housing through urban renewal programs, the development of
commercial and office properties, and the gradual migration of
population to the northwest and west.
Recent population projections by the Jacksonville Area Planning

Board indicate that the declining trend will end by 1985 and will
increase slowly through the year 2005 when it is projected that the
DPM study area will contain a population of approximately 75,000 or
about the same amount that existed in 1970. This population will be
concentrated into smaller areas and will represent basically new
housing, with the exception of the Springfield and San Marco areas.

neighborhood, the property values have not deteriorated in conformance with the other social indicators. In 1970, the median
housing value of all dwelling units in the DPM study area was $7,825.
In 1970, the median value of a house in the Springfield neighborhood
was $7,950.

The disparity and age distribution of individuals between the DPM
study area and the county is demonstrated by the comparison of
median age. The median age for inhabitants for the study area is 32.3
years as compared to the rest of Duval County which is 26. This
older residential population will, if anything, intensify over the years
as more elderly and retired-living projects are built adjacent to the
urban core, such as the Cathedral Center and similar developments.
This prospect of an older population will have a significant impact on
the DPM design in order to meet federal regulations mandating full
accessibility to a larger than normal elderly and handicapped population.
There were significant changes in the racial composition of the DPM
study area between 1960 and 1977. The total non-white population
within the study area increased about 8 percentage points. However,
this was not uniform across the study area. The Springfield neighborhood decreased its residential non-white population by more than
15 percentage points during this time. In the western section of the
CBD the non-white residential population increased by nearly 25 percentage points within that same period. It is expected the non-resident population of the CBD will remain stable or slightly decline by
1995.
• Housing
A recent windshield survey conducted by the JAPB found that there
were approximately 27,000 housing units in Subarea No.6. Of these,
over 14,000 are single-family units and about 46% are mutli-family
units. The survey also showed that approximately 70% of all these
dwelling units were in sound condition with another 13% showing
minor deterioration. Therefore, about 17% of the housing in the
study area either requires major improvements and repairs or is in a
delapidated condition. This is not uniform throughout the study area
and the condition of the housing varies from neighborhood to neighborhood. The Springfield neighborhood is typical of the mixed condition of housing in the study area. This neighborhood has one of the
lowest median incomes of any census tract within the study area.
Moreover, the Springfield neighborhood shows a higher percentage
of deteriorated or delapidated homes than the study area as a whole.
However, because of the past character of the Springfield area, and
new interest in redevelopment of the area as an in-town residential
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HOME IN SPRINGFIELD

Other major residential locations include the public housing project
on the west side of the CBD area which contains more than 1400
dwellings. The Cathedral Foundation Area on the east side of the
CBD contains more than 500 dwellings for the elderly. The other
neighborhood of significance is the Riverside neighborhood on the
southwest section of the study area . This entire area of Census Tract
No. 19 showed only 3 or 4 dwellings classified as delapidated or substandard. Property values are significantly higher here than in other
areas of the City, particularly those close to the St. Johns River. The
median value of properties in the Riverside area was approximately
$15,000 in 1970 compared with the $11,800 for the City as a whole
and more than twice the median value of residential structures in the
study area as a whole. A complete discussion of each of the residential neighborhoods and their characteristics are contained in Tech-

nical Report No. 5.

• Economic Base
The DPM study area functions as the center of the economic activity
in Northeast Florida. The major employers in the area include insurance, banking, health care, and all levels of governmental service
including federal and state. A recent employment estimate indicates
that the present employment in the total planning area is approximately 84,000 persons or about one-third of all employment in Duval
County. The percentage of persons devoted to retail activity in the
CBD core is approximately 18% as compared to 7% in the County as
a whole. This is further intensified within the commercial core (Census Tract No. 9) which contains about 53% of all the retail jobs in the
CBD. There are major industrial areas to the east of the central core
of the study area which includes shipbuilding , distribution, and
water, rail and truck shipping facilities. In all, about 8600 employees
are engaged in these activities which represents nearly 31% of the
total manufacturing employment within the County.

• Major Streets and Traffic Volumes
The major streets in the DPM area and their average daily t raffic volumes are shown on the table below. These are basically divided into
three functional areas. The expressway-freeway facilities of 1-95,
1-10, U.S . 90, and the 20th Street Expressway provides most of the
north-south circular routes in the study area. The arterial routes to
the CBD include Main Street, Riverside Avenue, Kings Road, and
Beaver Street. The arterial streets within the downtown area include
State, Union, Ashley, Church, Duval, Monroe, Adams, Forsyth,
Laura, Hogan, Main, and Ocean Streets. On the Southside t he major
streets include San Marco Boulevard and Hendricks Avenue. In
addition to the major arterial streets, there are five major bridges
crossing the St. Johns River which have an average daily t raffic flow
of almost 200,000 cars.

• Parking
The Downtown Development Authority recently completed an inventory of CBD parking supply and the results are shown in the
table. The total off-street and on-st reet public and private parking
w as almost 25,000 spaces within the study area . A pproximat ely 90 %
of these were off-street parking spaces in both public and privat e
lots. The JTA is now in the process of assuming the cont rol and
operation of public off-street parkin g lots and the on-street spaces
w ithin the urban core of which approximately 1600 are metered. The
existing demand on the projections for bot h long-t erm and shortrange parking fo r the CBD are discussed in the " Urban Development
Section" of t his report.

PARKING SPACE INVENTORY
DOWNTOWN: 1978

JACKSONVILLE DPM
EXISTING TRAFFIC VOLUMES BY CORRIDOR

JACKSONVILLE DPM

AVERAGE DAILY TRA FF IC

DOWNTOWN EMPLOYMENT ESTIMATES

1976

1975 and 1990

Traff ic

Traffic
Access Route

Volume

Access Route

Employment

CBD (CT 9)

CBD Fringe

Southside

Riverside

Total

Office

North Corridor

Southwest Corridor

(North of State Street)

(South of 1-95)
83,700

1-95

1975
1990
% Change

16,030

1,300

29,280

2,550

9,635

3 ,235

44,700

96.2

71.0

86.4

81 .0

82.7

1,735

24,700

5,635

Retail
1975

4,593

972

1990

5,188

1,092

13.0

12.3

%Change

5,000

9,800

6,800

College Street

6,500

Laura Street

4,000

1-10

Mai n Street

14,600

Broad Street
Pearl Street

Hubbard Street

4 ,500

6.465

Liberty Street

4,000

585

635

7,500

Tota l

37 .6

33 .7

16.0

200

115

285

600

1990

1,500

175

525

2,200

%Change

650.0

52.2

84.2

266.7

2,812

10,853

2,895

6,575

23,135

1975

2,812

10,853

2,895

6,575

23,135

Total

1990

4,307

17,103

4,495

9,695

35,600

55.3

47.4

53.9

Other

%Change

53.2

57.6

Myrtle Avenue

Duval Street

3,000

Church Street

1,500

Adams St reet

4,900

Beaver Street

14,400

Bay Street

8,800

Kings Road

12,800

Commodore Point X-way

7 ,800

Total

38,500

23,635

13,240

9,240

8,785

54,900

1990

40,275

20,920

15,240

13,565

90,000

70.4

58.0

64 .9

54.4

63.9

%Change

South Corridor

Bridges :

souRCE :

Fuller Warren
87,200

Kings Avenue

8 ,700

27,000

Main Street

41,400
24,100

Hendricks Avenue

11,600

I.D. Hart

16,900

J.E. Mathews

124,400

54,000

Acosta

San Marco Boulevard
Total

9,800

52,500

1-95

1975

136,800

(West of 1-95)

---

Total

44,900
191,400

Doootovtn Jacksonville: A Transportation and Redevelopment Strategy; Downtown Development Authority

(Does not include estimates for : State St., 1-95., Hogan Creek, 1-95/ Montana Ave.)

souRCE :

DovvntoiM1 Jacksonville: A Transportation and Redevelopment Strategy, Part I
Downtown Development Authority
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Public

Northside
Southside
Total

1,923
500
2,423

9,835
4,145
13,980

Off-Street
Private

Total

Total
Spaces

4,930
2,621
7,551

14,765
6,766
2 1,531

16,688
8,266*
24,954

* Includes 1,000 spaces off-street in free lots and in sma ll busi ness
areas.

9,000

27,900

U.S. Alternate 90

(South of Gary Street)
Total

Total

96,500

West Corridor

(East of Washington Street)

1975

Forest Street

122,600

East Corridor
Hotel

15,000

Park Street

475

425

Riverside Avenue

Curb

Volume

Park·

Type of

Downtown
Location

Source: Downtown Development A uthority Fact Sheet s, August 1978

• River Traffic
The Port of Jacksonville is one of the busiest on the Eastern Seaboard. There are major shipbuilding and ship repair facilities located
adjacent to the CBD just east of the Main Street Bridge . There are
extensive wharf and dock facilities for the trans-shipment of goods
located downstream from the CBD. The St. Johns River is the major
river in Florida and serves a large portion of the northern part of the
state. Jacksonville is also a major petroleum storage industry for the
northern part of Florida and seven major tank farms are located
downstream from the study area. All of this international trade generates a substantial amount of barge traffic in the area of possible
DPM river crossings. Annually there are more than 1000 units which
cross under the bridges serving the Jacksonville CBD. Some of
these, mostly sailboats and yachts, require the opening and closing
of the three major bridges serving the CBD core . This may have an
impact on the operation of the DPM .
• Transportation
The Jacksonville Transportation Authority provides bus service for
all of Duval County. Transit routes operate in a radial pattern with
the downtown area as the hub. Transit riders, by having destinations
beyond the CBD, must transfer usually at Hemming Plaza in the
downtown area in order to complete their trip. The system carries
approximately 55,000 persons daily with the average route carrying
between 1000 and 3000 passengers. In addition to the regional
routes, the JTA also operates four shuttle bus services in the CBD
with an approximate volume of 400,000 riders per year. Most of the
bus routes travel the main arterial streets mixed with the heavy street
volumes of other traffic.
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• Community Facilities
The map shows the distribution of community facilities throughout
the study area. The medical facilities concentrated around the CBD
serve an area much larger than Duval County reaching into Northeast Florida and Southeast Georgia. The major concentration of
these hospital facilities is located at the Medical Center Complex at
the intersection of 8th and Jefferson Streets where St. Lukes, University, and Methodist Hospitals are grouped close together with
clinics, professional office buildings, and related facilities. There is
also the Baptist Medical Center located in the Southside area adjacent to the Fuller Warren Bridge. These medical facilities have plans
to expand and will be a major source of employment in the downtown area .
There are two colleges located within the study area. The Florida
Junior College located at State and Hogan Streets and the in-town
branch of the University of North Florida located on Laura Street.
The governmental complex is just east of the Main Street Bridge and
includes the State Office Building, City Hall, County Courthouse,
and the Police Services Administration Building. In addition, a federal office building is located on West Bay Street.
There are major recreational and cultural facilities located on both
sides of the St. Johns River. The Civic Auditorium is located at the
intersection of Hogan and Water Streets on the north bank adjacent
to the commercial core. On the Southside between the Acosta and
Main Street Bridges is Friendship Park which also includes the Jacksonvlle Museum of Arts and Sciences. In addition, there is a major
recreational and convention facility located on the east side of the
study area which contains the City Coliseum, Wolfson Baseball
Park, and the Gator Bowl. Just north of the commercial core of
Jacksonville is a major park of particular significance to the DPM;
this is the Hogan Creek Park. Early alternatives of the DPM were
planned to pass through this park and would represent a major environme:ltal impact.
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• Historical and Archaeological Resources
The City of Jacksonville's history now encompasses more than four
centuries of continuous development since the first French and
Spanish settlers located adjacent to this area. Throughout this long
history, several historic and architecturally significant sites have
been preserved and are listed and/or are in the process of being
nominated to the National Registry of Historical Places. The map
shows the historical, archaeological, and architectural resources
considered to be significant in the downtown area. It is expected
that at least one alternative of the DPM will pass within sight distance of a National Registry of Historical Places-the Bethel Baptist
Institutional Church on North Hogan Street. A significant architectural building is the May Cohens Department Store at the corner of
Hogan and Duval Streets. There are no known significant archaeological sites within the study area.
There are a number of aesthetic and visual resources within the
study area. Due to the gently sloping topography between the St.
Johns River and the commercial core of the CBD, there are long
vistas and excellent views of Southside from the north bank of the
river. Several wide streets also offer a number of opportunities for
long views and vistas. Any DPM alignment in the downtown area
will have to be carefully located so as not to detract from the sense
of open space and interfere with a number of these important views.
From the positive side, the height of the river crossing of the St.
Johns River will provide spectacular views and unobstructed vistas
of the downtown area from the DPM system. Visually sensitive areas
include the waterfront, the Springfield neighborhood, the Bethel
Baptist Institutional Church, Friendship Park, and the Hogan Creek
corridor. The DPM system must accommodate itself to these visually
sensitive areas.
Key
1 State Board of Health Bt~ilding
2 Lampru Court Apts
3 Private Home
4 Fire Station # 2
5 Private Home
6 Private Homes
*7 Bethel Baptist Institutional Church
8 City Rescue Mission
9 Old Greek Orthodox Church
10 U.S. Fidelity and Guaranty Co.
Seminole Club
*11 St . James Building
12 Hemming Park Monument
13 Levy·Wolf Building
14 Charter Oii ·Greenleaf Building
Jacob's Jewelers Clock
Synder Memorial M ethodist Church

15 Schultz Building
Atlantic Bank Building
Barnett National Bank Building
16 Woolworth Building
17 Florida Title Building
18 G. D. Jackson Building
19 Witschen·Drew Building
Old Bisbee Building
20 Bostwick and Bostwick Law Offices
*21 Dyal Upchurch Building
22 Florida Theatre
23 Herkimer Building
24 Title and Trust Co .
Office Building
25 Groover·Stewart Drug Co.
26 J. H . Churchwell Building

N

m

*Sites nominated or eligible for the
National Register of Historic Places
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• Physical and Natural Resources
The City of Jacksonville lies in the Gulf Coastal Plain and is characterized by flat or gently rolling landscapes typical of this geological
area. The climate is wet (52" of rain per year on the average) and
w arm (annual mean temperature of 74" F) with long, humid summers and mild winters which seldom reach freezing temperatures.
T he Atlantic Ocean and nearby Gulf Stream further temper the heat
of the summer and the cold temperatures of the winter. The St.
Johns River's tributaries pass through the City's flat terrain adjacent
t o the CBD. With the exception of the main river channel, these
water bodies flow sluggishly and flood during heavy rains. The surface waters are not used for water supply and do not generally replenish groundwaters. The City draws its water from a thick layer of
limestone and dolomite several hundred feet below the surface commonly known as the Floridan aquifer. The location of the City within
the indentation of the Atlantic Coastal Area of Florida makes hurricanes and tornadoes an infrequent occurrence.
• Soils
A large portion of the study area is paved, of course. However, the
Coastal Plains soil types found within the Jacksonville CBD are of int erest because of their stability, drainage characteristics, and potent ial for erosion. A detailed explanation and discussion of soil types
are included in Technical Report No. 5. Generally, these areas contain sandy rather than silty soils where potential for erosion is relatively low. The soil is generally well compacted and is excellent for
use in development. There is an underlying stratum of limestone beneath the surface of the CBD. Tall and heavy structures are generally
erected on piles which are driven to this bedrock. Along the Hogan
Creek corridor and former riverbanks within the CBD, there are
humus soils which generally are not suitable for development. This
fa ct was confirmed by a special subsurface survey conducted during
th e feasibility study entitled Report of Preliminary Geotechnical Review dated June 22, 1979, and is one of the technical memoranda
submitted to the Jacksonville Transportation Authority.

runoffs from paved areas and storm sewers existing in the CBD and
are subject to tidal influences. The flood prone areas have been identified in Technical Report No.5 and show no problems for the DPM.
Industrial and domestic sewage effuents in the past have degraded
the water quality within the study area's surface waters. High quantities of organic matter and toxic metals have been found within the
limits of the study area in the St. Johns River. Hogan Creek has a
varied pollution pattern. The northern portion of the creek supports
fishing and some algae growth; however, the southern portion adjacent to the river has been abused. The City completed a major
wastewater treatment program in 1978 which eliminated sewage
pollution of the St. Johns River. The water quality of the river has
improved considerably since then.
• Air Quality
Automobiles account for the major share of annual pollution emissions within the DPM study area. High concentrations of ozone,
carbon monoxide, hydrocarbons, and nitrogen oxides are found
along the major traffic corridors. The 1978 sampling data are included in Technical Report No. 5. In the study area, Main Street,
Arlington Expressway, and S.R. 17 are the major areas of concern
showing a higher than acceptable level of carbon monoxide and
ozone. Recent efforts by the Bio-Environmental Services department of the City of Jacksonville have led to some improvements in
the control of significant hydrocarbon sources.
• Energy Resources
Three generating facilities of the Jacksonville Electric Authority have
a total nameplate capacity of about 2,123 megawatts. There are
plans to construct two new coal-fired 600 megawatt units to be completed in 1985 and 1987) respectively. It is anticipated that the
growth within the area will require that the J EA double their current
output within the next 12 years. The current emphasis is to have in
operation coal-fired facilities by the mid-1980's and nuclear power by
the mid-1990's.

• Flora and Fauna
A s can be expected, vegetation and wildlife have been greatly
altered by past development in the CBD. The remaining vegetation
consists of scrub oak, second growth slashpine, and saw palmetto.
T here are only small animal species which survive in the urban environment existing within the CBD. No rare or endangered species
have been identified within the study area.

ENVIRONMENTAL IMPACT PROFILES
The method used to identify and analyze major impacts of each
alternative during this feasibility study was the drafting of environmental impact profiles. The difficulty with comparing each alternative's environmental impact profile is the great diversity and inability
to use a uniform and precise measurement standard. In order to
overcome this difficulty, the environmental impacts were quantified
in the form of a ratio. This ratio established a base of 1 derived from
the existing environmental baseline. Any number higher than 1
would be a greater impact than now exists. Any impact less than 1
would be an improvement in environmental impacts of that particular alternative. All impacts and their quantitative measure are summarized on the table following and are broken down by alternative
and by functional impact area.
In order to tabulate the environmental impact information, an individual impact profile was drawn for each segment of the alternative.
For the DPM system, the stations' service areas were used as the
basic area for the site specific measurement of environmental impacts. The stations' service area impact profiles are similar to those
included in the Appendix which describes the environmental impact
profile of the Recommended System. The Bus-Only Alternative was
described using route segments of each of the individual shuttle bus
routes. The Do-Nothing Alternative profiles were drawn by generally
measuring the areawide impacts located around the general service
areas of the other alternatives.
• Transportation
Each of the alternatives show only a slight decline in the impact of
the automobile on the CBD. However, the transit impact of the BusOnly Alternative is significant. The Bus-Only Alternative will superimpose new heavy-use routes on the existing regional bus routes in
the commercial core and will have high frequency. On the other
hand, the DPM routes will intercept most of the regional routes at
their extremities and will decrease the amount of bus traffic markedly
within the CBD.
• Air Pollution
The increase of air pollutants in the Do-Nothing Alternative is about
16.4% because of the inc;:reasing traffic that it will naturally generate.
The Bus-Only Alternative will reduce somewhat the CBD automobile
emissions by diverting some automobiles but it will increase the net
amount of air pollution due to the increased number of buses within
the CBD. The CAC Alternative does the best job of decreasing overall pollutants within the area with the Recommended System being
very close.

• Water Resources
The St. Johns River and Hogan Creek reflect the urban water quality
w ithin the study area. These bodies of water are affected by storm
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• Noise Impacts
In the downtown area, there exists an urban hum which basically
comes from the large number of automobiles in the CBD. This is a
level of between 70 - 80 dBA depending on where the sound is
measured and the amount of traffic passing any given point. The
Bus-Only Alternative will significantly increase the noise especially in
restricted corridors such as Hogan, Laura, Forsyth, and Bay Streets.
All of the DPM alternatives will reduce the amount of noise significantly within that corridor from both auto and transit-generated
noise . However, commuter-diverted trips are sufficiently low that
they will have little effect on the urban hum during the peak hours. It
is during the off-peak hours that the DPM will do the best job of reducing the overall noise within the CBD.
• Visual Impacts
Most of the increased visual impacts under the Do-Nothing Alternative come from the increased parking structures and lots and the increased frequency of traffic. There will also be, of course, an increased amount of visual pollution created by congestion within the
downtown area. The Bus-Only Alternative will have a significant
negative impact on the visual quality of many of the streets in the
downtown area. This is due to the heavy increase in bus frequency
on the major routes . There will also be a negative impact from the
number of buses lined up on streets during the peak hours of operation.
The DPM alternatives all have significant impacts from the raised
guideway which will intrude into the visual environment of most
areas. In some cases, the modern appearance will be a positive impact on the surrounding area. In restricted locations, the elevated
guideway will be a serious negative impact unless properly treated.
The Proposal Alternative route has two significant visual impacts not
associated with the others. The first is the visual impact on the
Bethel Baptist Institutional Church. It was proposed that the DPM
pass just to the north and east of this historic landmark. Representatives of the church urgently requested that some other route be
found so as not to impact the church in its pastoral setting. This
route also proposed an independent river crossing for the DPM. This
would add another visual impact on the river vista in the same degree
as a new bridge would. Since there are already a number of bridges
in the downtown area, a new bridge may have a significant impact
on the river views. The CAC Alternative and the Recommended System will have significant impacts along the south side of Bay Street
because of the elevated guideway. However, both have eliminated
the impact on the Bethel Church and on the river since they will use
the Acosta Bridge on the river crossing.

• Water
The impact of the water conditions under the Do-Nothing Alternative will increase in direct relationship to the increase in vehicular
traffic. The Bus-Only Alternative will increase water pollution slightly
through petroleum spills in the runoff. The Proposal Alternative
route would require some change in the drainage characteristics of
Hogan Creek and there would be marginal increases in water pollution concentrations from some of the park/ride lots. The CAC route
would decrease the impact on the Hogan Street flood plain but
would increase the number of runoff pollutants because of the larger
park / ride lot facilities. The Recommended System would be outside
the Hogan Creek flood plain and leave the drainage characteristics of
Hogan Creek as they now exist. Park/ride lot pollution would be
slightly less than the CAC Alternative.
• Construction and Relocation
The major impact in this category would be the construction of wider
streets to accommodate increased traffic congestion and the 8,000 10,000 additional parking spaces to be located within the CBD. The
Bus-Only Alternative would require the greatest relocation and construction disruption within the CBD. This is basically due to the
major reconstruction of Laura, Hogan, Julia, Pearl, Forsyth, Bay,
and Main Streets that would be required in order to maintain an
equivalent headway to the DPM. If such headway is not required,
then the reconstruction of the streets would be less and the accompanying relocation and construction impacts would also be reduced.
The Proposal Alternative will have some disruption of downtown
traffic. There would be some relocation in the Riverside area. The
major construction impact will be associated with the construction
of the main transfer station at Water and Hogan Streets and the river
crossing. The CAC Alternative avoids the river crossing disruption
but does require some relocation west of 1-95 and along the Southside corridor . The Recommended System anticipates the taking of
more real estate than the other DPM alternatives and would require
more relocation than the other two DPM alternatives but less than
the Bus-Only Alternative.
• Community Factors
There would be little measurable effects on neighborhoods under the
Do-Nothing Alternative. There would be disruption of existing residential and commercial areas due to the widening of streets under
this alternative. The Bus-Only Alternative also lacks strong incentives for redevelopment. There will be significant noise, air, and especially visual, impacts on the surrounding residential areas under
this alternative. All of the DPM routes have a strong stimulus for redevelopment within the commercial and office areas of the downtown area. The Proposal Alternative will have the greatest commun-
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ity impact because of its close proximity to the Springfield area. The
CAC Alternative and the Recommended System have strong citizen
support, and little impact on the surrounding communities is anticipated.
• Development and Employment
The square footage of development and the number of employees
shown for 1995 uner the Do-Nothing Alternative are those which
would develop without the DPM. The Bus-Only Alternative would
not alter these Do-Nothing projections since there is little incentive
to develop near bus routes. The Proposal Alternative would increase
development in the area of approximately 1,600,000 square feet and
provide an additional 6,000 jobs. Even though the CAC route is much
longer and covers a much wider service area, the expected development and employment will be less than under the Proposal Alternative. This is basically due to the selection of Julia Street for the CAC
north/south corridor. Julia Street does have greater opportunities
for redevelopment but the forecast for economic development
shows these opportunities will not be realized nearly as w~ll as in the
other DPM alternatives. The Recommended System offers the
greatest chance for redevelopment potential and increases in
employment.

DO-NOTH lNG ALTERNATIVE
1985
-

1995 1985
- --

PROPOSAL DPM ALTERNATIVE
1995 1985
- --

CAC DPM ALTERNATIVE

1995 1985
- --

1995
-

Auto

1

1

.99

.99

.97

.96

.96

.96

Transit

1

1

2.16

1.96

.34

.24

.21

.15

Overall
Volume
Index

1985
-

% Increase

1

16.4

TRANSPORTATION

AIR

BUS-ONLY ALTERNATIVE

Concentration

co
HC
NO

dBA Levels

1
1
1

1995 1985
- -1

1.006

1
1
1

1
1
1.06

Auto: 70 - 80 dB A

%Increase
15.8

1995 1985
- -1.001

.95

1
1
1.05

.96
.96
.88

Bus: 82- 87 dBA

% Increase

1995 1985
- --

14.7

.94

.94

.95
.94
.85

.95
.96
.86

Automated People Mover: 60-70 dBA

%Increase

1995
-

14.8

.93
.93
.94
.84

Automated People Mover: 60-70 dBA

NOISE
Incidence
Index

Continuous

Auto-associated structures, parking
structures, and lots.

VISUAL

Every Two Minutes During Peak
Every Four Minutes Off-Peak

Every Two Minutes During Peak
Every Four Minutes Off-Peak

Major impact will be on increase in frequenc' Significant impact on Bethel Baptist lnstiof bus and some buses on routes not now
tutional Church. River crossing will have
traversed.
strong visual impact.

Every Two Minutes During Peak
Every Four Minutes Off-Peak

Significant impact along Bay Street
double-guideway section.

Possible changes in flooding and runoff
characteristics of Hogan Creek. Marginal
increase in pollutant concentrations from
runoff at park/ride lots.

Some impacts on Hogan Creek flood plain.
Increases in pollutants and runoffs from
large park/ride lots.

WATER

Not expected to change significantly.

Some increases in greases, oils, and runoffs
from streets and new park/ride lot!i.

CONSTRUCTION
AND
RELOCATION

Large amount of utility relocation for construction of wider streets. 8,000 - 10,000
additional parking spaces in CBD.

Reconstruction of Laura, Hogan, Julia, Pearl,
Forsyth, Bay, and May Streets. Some
utility relocation. Minor, if any, relocation
of homes and businesses. Disruptive to CBD
traffic.

Requires some relocation in Riverside area.
Short-term impacts on St. Johns River in
area of new bridge structure. Some disruption of downtown traffic.

Some relocation in area west of 1-95.
Traffic disruption on Julia and Bay Streets.
Some noise abatement methods required
in Hogan Creek and Riverside areas.

COMMUNITY
FACTORS

No impetus for redevelopment. Continued
widening of streets. Most disruption expected on commercial and industrial
property.

Lacks strong incentive for redevelopment.
Some opposition to noise, air and visual
impacts can be expected.

Strong stimulus for redevelopment of commercial areas along Hogan,and Springfield
and Riverside residential/commerical areas.
Some opposition to Hogan Creek and
Bethel Church impacts expected.

Route selected by Citizens' Advisory
Committee. Has strong local support.

19,200,000

19,200,000

21,277,000

21,200,000

96,500

96,500

107,500

106,900

DEVELOPMENT
AND
EMPLOYMENT

1995
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M. ON HOGAN STREET

IMPACT EVALUATION OF THE RECOMMENDED SYSTEM
The Recommended System has been designed so as to mitigate the
negative environmental impacts found in previous route alignments
and accentuate the positive features of the DPM. The route largely
eliminates the most serious concerns of previous routes, ecological
impacts on Hogan Creek Park, historic impacts on the Bethel Baptist
Institutional Church, and the visual impact of a new crossing of the
St. Johns River.
Positive environmental impacts will be related to the two-fold purpose of the DPM which is: facilitating circulation within the downtown area and intercepting the automobile and transit trips destined
for the downtown area. The interception of CBD-bound trips produces the greatest benefits. A strong and effective regulation of
traffic and parking in conjunction with the people mover would increase the benefits many times over. The removal of autos and
buses from the downtown area will have an effect on:
• traffic congestion
• pollutant emissions
• traffic exhaust odors
• traffic noise
• energy consumption
• visual intrusions from transit vehicles, parking, and other automobile-associated uses
• pedestrian safety.
• Traffic
In 1985, the Recommended System will intercept approximately
12,500 vehicle-trips from downtown streets, a decrease of about 5%
over the baseline of all travel in the downtown area but would result
in a much larger percentage of terminal trips. By 1995, this figure will
increase to approximately 6% of all vehicle trips, or about 17,500 per
day. There will be an estimated 66% drop in transit vehicle-miles
traveled in the downtown--area in 1985 and a 76% drop by 1995 over
the baseline. While the changes in automobile traffic will probably
only be noticeable during morning and evening rush hours to those
auto drivers within the downtown corridors served by the people
mover, the large decrease in buses in the downtown area will be immediately conspicuous to both those in autos and pedestrians all
through the day.
Directly related to these changes in auto and bus transit traffic are
the changes that will occur in pollutant emissions. For this study,
pollutant burdens were calculated in tons per year of the various pollutants. An analysis of pollutant concentrations, which requires
sophisticated measurements utilizing atmospheric measuring equip-

ment and computer models, was outside the scope of this study. AI- ·
though the pollutant burden figures do not provide explicit enough
information to determine if National Ambient Air Quality Standards
are being met, they are a good indication of whether or not air quality is improving.
• Air Pollution
The primary air pollutants of concern to this study are carbon monoxide (CO), hydrocarbons (HC), and nitrogen oxides (NO). Carbon
monoxide is a site-specific pollutant, exposure to which can cause
unpleasant physical effects. Transportation activities account for the
majority of CO emissions. Hydrocarbons can be any one of several
compounds, not toxic, but important because they are a major contribution to smog. There are also several compounds of nitrogen
oxides. Nitrogen dioxide, one of the NO groups emitted by autos,
reacts together with HC in the presence of sunlight to form photochemical smog.
The introduction of the people mover will reduce these pollutants by
about 5% in 1985 and 6% in 1995. Specifically, it will reduce CO by
4% in 1985 and 5% in 1995, HC by 4% in 1985 and 6% in 1995, and
NO by 12% in 1985 and 15% in 1995. The overall increase in pollutants between 1985 and 1995 will be about 15% versus an increase of
16.4% without the people mover. The net relief is 20% in 1985 and
22% in 1995 ov~r the baseline. Concentrations of CO will shift from
the CBD core parking areas to park/ride lots along the route and outside the CBD core. This will have the positive effect of dispersing
these pollutants over a larger area and decreasing the concentrations
in areas of heavy pedestrian circulation in the CBD core.
Any air pollutant associated with the people mover will be emitted
from local generating plants as they generate electricity for the DPM
system. The total amount is estimated to be insignificant in terms of
regional pollution. Moreover, point sources, such as generating
plants, are much more amenable to pollution control devices than
are motor vehicles.
• Water Quality
Impacts on water quality are not expected to be significant. The
large paved areas required for park / ride lots will change groundwater r~noff patterns to a small extent. Techniques for the control of
this runoff are available. The decreases in automobile vehicle trips
and transit system vehicle-miles should result in a small decrease in
pollutants (oils, greases, etc.) carried in runoff from downtown
streets. Since the alignment has been moved out of the Hogan Creek
Park area there are no anticipated problems with drainage or
flooding.
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• Visual Impact
The visual impact of the Recommended System on the study area
has been minimized in those areas where the local community voiced
concern. Two ofthose areas were the Hogan Creek Park and Bethel
Baptist Institutional Church. Those problems have been eliminated
by shifting the route. Another concern was the impact on Hogan
Street, the urban core's major retail street. In this case, the guideway could not simply be moved to another location without a considerable impact on patronage; the problem was one of integrating
the system into the urban environment. The solution to this problem
is shown in the rendering on the opposite page which shows the
DPM on Hogan Street. Visually, the environment along Hogan
Street will change; however, the change is a positive one both aesthetically and economically. The visual impact of a new river crossing has been eliminated by the use of the Acosta Bridge as a joint
transit-highway project. Overall, the addition of a people mover to
the environment is expected to have a positive impact.
• Community Facilities
Approximately 80% to 85% of major community facilities are within
a maximum five-minute walk of the system. Access to the facilities
will be considerably improved, particularly for those residents of the
service area without access to automobiles. Of the 7,000- 8,000 residents in the DPM corridor, more than half are transit-dependent due
to age, income, or infirmity. It is a difficult and subjective process to
weigh the positive benefits of the system against any possible negative impacts on the community so generalizations must be used. The
CAC agreed that the increased access, increases in land value, and
the impetus for the redevelopment of neighborhoods balances the
relocation and redevelopment of land even though attaching a value
or number is problematic at best. Many of the fears of a community
about a new transportation system in their vicinity will be allayed
through the continuation of a viable and open citizens' participation
program begun by the Citizens' Advisory Committee.

• Energy Consumption
Also related to traffic congestion and flow are energy and noise
impacts. The following chart is a summary of the energy impacts of
the Recommended System. The bottom line is a net savings of
energy which will increase with every rider removed from a car or
bus and put on the people mover.

ENERGY CONSUMPTION
RECOMMENDED SYSTEM

Vehicle Miles
Energy Consumption
Shuttle Bus Consumption
Savings from Diverted Autos
Savings from Diverted Transit
Net Consumption (Savings)
Equivalent Gallons of Gas
Patronage
Kwh/Passenger Mile

1985

1995

772,600
1,854,240
1,025,600
$2,998,800
$1,517,800
($1,128,435)
(
82,973)
15,405,000
(
0.07)

874,500
2,098,800
1,025,600
$4,201,200
$1,517,800
($2,086,275)
(
153,403)
20,409,000
(
0.10)

• Noise
The most obvious change with respect to noise in the study area will
be the removal of the regional buses to park/ride lots on the periphery. Although noise levels from traffic sources are not usually high
enough to produce hearing impairment, abrupt or startling noises,
such as a loud engine accelerating rapidly, can be physiologically
harmful on a long-term basis. The sound levels for an accelerating
bus are generally in the 80- 90 dBA range, about 10 dBA louder than
automobiles in traffic. This 10 dBA difference represents a 100%
change in noise levels. People movers are from 5- 10 dBA lower in
sound level than automobiles. However, because the removal of
buses and the approximate 5% lowering of vehicle trips will have
only a minor effect, the overall perceived noise level is expected to
be that of the automobile.
The Recommended System avoids the two areas most likely to have
been affected by noise- Hogan Creek Park and the Bethel Baptist
Institutional Church and will have no affect on either.

• Relocation
Relocation along the Recommended System route will be kept to a
minimum. The only section of the alignment requiring any significant
relocation is the western leg from McCoy's Creek to Forest Street.
Here, the system diagonally crosses several blocks and then runs
along the north side of May Street. Because the precise alignment of
the guideway has not been determined, the estimate of 16 businesses and 12 residential property relocations is only approximate.
The total relocations for the project are estimated to be 47 commercial and 18 residential.
• Historical and Architectural Impacts
The relationship of the Recommended System to historical and architecturally significant sites and to community facilities is shown in the
Environmental Baseline Survey. As previously stated, the impact
causing most concern with earlier alignments was on the Bethel
Baptist Institutional Church, a problem that has been eliminated.
There are some historical buildings along the north side of Bay Street
but these are not expected to be adversely affected. The DPM will
pass the May Cohens Building, a structure of architectural significance.
• Construction Impacts
Another consideration that must be included are those impacts
which occur primarily during construction. The goal, of course, is to
minimize disruption, dislocation, and other social and economic
costs which may occur from the construction. During later phases of
the project, the optimum means shall be determined to protect the
physical environment in the areas adjacent to the construction. The
primary consideration of these methods will be local goals and desires. Further, construction of the Recommended System will be
phased in order to minimize impacts to surrounding communities,
requiring the amount of maximum, practical pollutant controls
available.
The two sources of air pollution that are of primary concern during
construction are carbon monoxide from automobile sources and
dust particles from construction activities. The pollution resulting
from automobile sources is a result of several factors. First is the disruption of traffic directly resulting from restrictions around construction. This will: (1) slow traffic, increasing CO emissions which are inversely proportional to vehicle speed; and (2) divert traffic to other
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areas causing congestion and, thus, a similar effect. A rerouting
decision is often made early in the trip to avoid areas of construction
activity, making it difficult to predict which route these trips will
take. However, construction will be phased to minimize rerouting
and detours.
Carbon monoxide emitted from construction-related vehicles is
another major problem. Construction delivery and dump trucks, in
addition to being a source of pollutants in and of themselves, are a
prime source of congestion in the area of the construction site. Most
heavy-duty construction vehicles operating at the construction site
will be diesel powered and will emit low levels of CO. The chief problem with regard to construction activity at the site is dust particles.
Fugitive dust particles are generated in a number of ways including
excavation of earth and dust raised by on-site traffic. There are,
however, a number of techniques for controlling dust that will be
employed to fit the type of construction used.
Noise impacts are particularly troublesome because, in mary cases,
noise levels are high during construction. There are two types of
noise criteria by which to measure these impacts. The first is emission by each piece of equipment and the second is the general level
of noise caused by all construction activities. The second is probably
of greatest importance because community residents will use the
existing neighborhood noise level as the baseline for making a judgment for additional noise intrusions. Construction noise varies by site
and phase of work. Such work can reach levels of up to approximately 90 dBA; noise levels usually vary between 65 and 75 dBA for
most areas. Some problems, although of relatively short duration,
could be experienced and must be mitigated. Although no noise
abatement measures will completely eliminate construction noise,
judicious use of scheduling and various muffling devices will make
the situation more tolerable.
• Summary
In summary, the Recommended System will show noticeable benefits in energy consumption, air pollution, and noise and visual conditions. Most other impact categories are essentially either not affected or, in the case of community reaction, are difficult to measure.

X.
FINANCIAL
CONSIDERATIONS
Operating Costs
Revenue and Cost Comparisons
Project Schedule
Capital Costs
Funding Requirements
The Ripple Effect
Funding Sources

FINANCIAL CONSIDERATIONS
The financial considerations must be addressed when determining
the feasibility of a DPM system for downtown Jacksonville. Included
in this section are explanations of operating and maintenance costs,
the relationship of fare revenues to costs, the operating and maintenance costs compared with other transit modes, the capital costs expected to be needed to build the system, inflation and its effect upon
these costs, the economic ripple effect of the capital funds introduced into the metropolitan area, the phasing of the construction
and procurement of the system, the project implementation schedule, funding sources, and a financial program for the DPM implementation. Only after all these costs and revenues are analyzed, can
the determination of financial feasibility be made for the DPM system. Under the present federal DPM program, a grant not to exceed
80% of the capital costs of the system will be made and include all
materials, labor, and equipment needed to build the system and to
test it. However, the federal program does not provide grants or subsidies for the operation of the system once it is deployed. This is an
important consideration since the City of Jacksonville and the JTA
will have to operate and maintain this system without federal assistance throughout the life of the DPM. Therefore, the financial feasibility of the DPM system for Jacksonville must first satisfy the criteria of having sufficient revenues or subsidies to maintain the system in the foreseeable future.

OPERATING COSTS

(

The DPM's operating costs are composed of labor, energy, materials
for the repair of the system, contract services for the cleaning of the
system, and insurance to cover potential losses from possible injuries
from the DPM system. Each of these costs was estimated for the
system for the base year'1985 and for a sufficient period of time to
insure stable operations.
The O&M costs estimated for the Jacksonville DPM system are
shown in the table for the years 1985 and 1995. In order to facilitate
the understanding and comparison of these costs, both years are expressed in January 1979 dollars although they represent 1985 and
1995 conditions. In this way, the comparison of the two shows the
increase in O&M costs unaffected by inflation. The effects of inflation on the operation and maintenance feasibility are discussed in
a subsequent section.

SUMMARY OF 1985 and 1995 O&M COST
RECOMMENDED SYSTEM
JACKSONVILLE DPM STUDY
(in 1979 dollars)
OPERATIONAL DATA
Projected Ridership
Daily
PM Peak Hour
Noon Peak Hour
Annual Riders
Annual Revenue Passengers

1985

1995

51,350
7,965
6,220
15,405,000
8,160,000

68,030
9,360
8,550
20,409,000
12,189,000

Vehicle Operations
Estimated Annual Operating Hours
Estimated Annual Fleet Mileage
Fleet Size
Frequency of Service (peak hours-min.)
Frequency of Service (off-peak hours-min.)
Daily Hours of Revenue Service

55,720
772,600
22
1.9
5-10
16

63,520
874,500
28

2
5-10
16

OPERATIONS & MAINTENANCE
Staffing
Administration
Operations
Maintenance
Sub-total

1985
-4-

1995
-4-

14
16
34

14
16
36

$

$

75,000
200,000
250,000
525,000

$

$

75,000
200,000
273,000
548,000

Total with Overhead

$ 825,900

$ 862,000

Energy (Kwh)
Demand Charge
Energy
Total

2,960,000
24,000
136,000
$ 160,000

3,340,000
30,000
152,000
$ 182,000

$

$

Materials
Vehicle Parts
Way & Power
Station Repair
Total

$

$0.12v/m
$3.00/track foot
$1200/year

$

Contracted Services
Escalators & Elevators- $300/mo.(30)
Cleaning
Miscellaneous
Total

$

92,700
146,400
16,800
255,900

$

$

105,000
146,400
16,800
268,200

$

108,000
84,000
12,000
204,000

$

108,000
84,000
12,000
204,000

Liability

$

113,000

$

70,000

Total O&M Costs

$1,558,800

$1,586,200

$
$

$
$

$

COST RATIOS
Cost/Vehicle-Mile Traveled (VMT)
Cost/Revenue Passenger

2.02
0.18

1.81
0.13

Source: Parsons Brinckerhoff/Fiood & Associates, September 5, 1979
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The basic assumption for staffing the estimation of labor costs is that
the JT A would establish within its organizational framework a new
department to operate and maintain the DPM system. This would
allow for savings through sharing many facilities within already existing features of the bus transit system now in existence within the
JT A. This is especially important in maintenance since there are expected to be economies of scale realized by using personnel to maintain both buses and DPM equipment. Under this system individuals
who are qualified at a given skill level will be expected to perform any
task required for the operations and maintenance of the DPM system
at their level of skill. In other words, the maintenance of the system
will not necessarily be divided by trade categories such as mechanics
or electricians.

\

A detailed description of the O&M staff will be more closely determined in the detailed design phases of the DPM system, expected to
come in subsequent years. However, the staff as envisioned for this (.
feasibility study would include three basic areas of responsibility: ad- j
ministration, operations, and maintenance.
The administrative staff will consist of four people including a Director, a Safety and Assurance Supervisor, a Clerk/Storekeeper, and a
Secretary. Operations will have two basic functions: the control of
the system and the security of the passengers. The operations section will consist of an Operations Manager, two Shift Supervisors,
three Control Center Operators, three Communications Operators,
four Security Guards, and one Revenue Agent. The maintenance
section will consist of one Maintenance Manager, two Shift Foremen, two Mechanics, two Electricians, two Component Technicians, four Hostelers, three Gt..Jideway Technicians, and one Facility
Repairman. These 34 people make up the 1985 staff required to
operate and maintain the system. As more vehicles and personnel
are added to the system, two more maintenance personnel will be
necessary by 1995 to maintain the additional vehicles. However,
there should be no additional administration or operational personnel
necessary. This is the most important advantage of the DPM system. On most other transit systems, the labor increases are directly
proportional to the increases in ridership and vehicles added to the
system . In DPM systems, the increase in vehicles and riders has only
marginal effects upon the increase of personnel. A comparison of
figures show that with a 32% increase in ridership between 1985 and
1995 there is only a 2% increase in O&M costs in constant dollars.
Therefore, the real financial advantage of a DPM system begins to
show itself after the system is fully in operation and the ridership begins to increase.

Another large item of operations costs for the DPM system, and in
Jacksonville the most unpredictable, is the cost for electrical energy.
The energy demands for the DPM 's operations and facilities can
accurately be estimated. The cost charges for such electricity are
well known and were derived from figures given by the staff of the
Jacksonville Electric Authority. What is not very predictable is the
expected increase in the cost of fuel to provide that energy. At the
present time, Jacksonville generates nearly all of its electricity using
fuel oil. The price of fuel has increased at a faster pace than the
economy since oil prices are more related to the economic and political decisions made by the OPEC countries. The JEA is in the process
of designing two large coal-fired generating plants and has plans to
convert several others to natural gas. This will reduce the relative risk
of runaway energy costs for the DPM in the future. The system is
estimated to use approximately 3,000,000 Kwh in 1985 which will increase to about 3,340,000 Kwh in 1995. The cost for this is about
$160,000 in 1979 dollars using recent electrical rates charged to large
industries by the JEA.

O&M COSTS COMPARED TO OTHER TRANSIT MODES

Jacksonville DPM

O&M Cost
per
Vehicle-Mi le

Passenger
Trips per
Vehicle-Mile

$2.02

12.0

$0.18*

O&M Cost per
Passengers Ca rried

Average for 1 0 DPM Systems

1.45

6.8

0.22

Weighted Average for 28 Bus
Transit Systems

2 .09

3.3

0.63

Weighted Average for 4 Light
Rail Transit Systems

3 .00

5.3

0.56

Weighted Average for 9 Rapid
Rail Transit Systems

2.96

4.0

0.74

Expressed in 1979 dollars, t he fare structure then would begin at
about 18 cents and decrease over a period of t ime to about 13 cents.
This is shown very clearly on the graph. The cost and fares are
shown risi ng in inflated dollars in the upper portion of the graph. The
costs and f ares in uninflated dollars are show n decreasing from 18
cents to 13 cents over a period of 10 years. This relative decrease in
the required operating fu nds demonstrates t he real benefit of an
automated people mover system in terms of its ability to sust ain itself.

FARE LEVELS COMPARED
TO SYSTEM COSTS

*

Includes only revenue passengers

PER REVENUE PASSENGER

Source: Transit Operating Report for Calendar/Fiscal Year 1975, American Public Transit
Association (APTA), escalated to a 1979 price level using the CPI as a basis.

Another major item of consideration is the materials used for the repair and maintenance of the system. In the early years of operation,
this will be a relatively low cost, but will begin to increase in the latter
part of the 11-year study period. A reasonable estimate of these
costs were derived from other DPM and transit systems in the country and were expressed as average yearly costs.
O&M+L
W/ INFLATION

The contract services for the system include the maintenance of
several systemwide components such as escalators and elevators
and cleaning the system and its stations. This is estimated in 1985 to
be about $174,000. The final item of importance is a liability fund to
insure JTA against large damage claims as a result of injuries from
the system. At the present time DPM systems have a very enviable
record of safety after many millions of miles of operations; however,
the JTA would need a fund to self-insure themselves against large
claims. This liability fun.d has been derived as a percentage of the
total number of riders on the system and is estimated in 1985 to be
about $110,000. The total cost, therefore, for O&M on the system
for 1985 patronage in 1979 dollars is about $1,559,000 . These costs
are distributed as shown in the bar chart . About 53 % of the total
costs are attributable to labor and 10.5% would be needed for
energy. These two items are those most subject to change and inflationary increases. The shaded bars show these same costs derived
from averages of 10 DPM systems now deployed in the United
States.

FARE AND REVENUE LEVELS
in 18711 dollars
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REVENUE AND COST COMPARISONS

just as it does the actual cost to operate it. The CAC, the DPM Task
Force, and the JT A staff jointly made a determination to set the fare
structure at a flat fare of 25 cents in 1979 dollars. It is on this basis
that the patronage was estimated for 1985 and 1995. The 25 cent
fare would allow any patron to travel any distance on the system for
that single fare. Any re-entry into the system would requ ire an additional full fare. There would be no transfer charge from the reg ional
bus system to the DPM system. The mode-to-mode fare matrix for
the DPM system is as shown in the matrix in the "Patronage" section of this report.

The annual revenues for the systems were calculated from the estimated patronage of the system. This estimated patronage is highly
important to the financial viability of the DPM system. The patronage figures are considered to be conservative. A general discussion
of the characteristics of patronage and their derivation is detailed in
the section of this report entitled "Patronage". The market for the
DPM ridership falls basically into three areas: (1) those trips which
are diverted from the automobiles to the park / ride lots near the end
of the DPM system; (2) those riders which transfer from regional
buses at the ends of the DPM lines; and (3) those pedestrian trips in
the downtown area which are diverted to the DPM in order to save
time and overcome the inconvenience of walking . It was determined
early in the design of the system that it would not be equitable to
charge transit users more for their commuting trip to the downtown
area with the DPM than they would normally be charged without it.
Therefore, the no-transfer policy was established for transfers of
regional transit riders to the DPM . This has the net effect of reducing
the fare paying passengers on the DPM system by about 40% of the
total ridership. The revenue and cost comparisons shown in the
chart for the 11-year period from 1985 to 1995 show only those passengers which are producing revenue to the system

Although the policy was to set the fare at 25 cents, it was decided to
analyze the costs and revenues of the DPM system on a break-even
basis. A financial analysis was made to see what fare would be
necessary to operate and maintain the system without any subsidy
or excess revenues for the system . This analysis is summarized on
the left side of the "Estimate of System Funding Table". The Jacksonville DPM would be funded under the federal DPM Demonstration Program which does not now provide additional capital f unds
for renovation of the system. Therefore, a second financial analysis
was also included on the right side of this table and shows the provision to renovate and repair the system after ten years of use. This
financial analysis uses a fare structure approximately 10% higher to
produce the capital from the system to be used for renovation.

The Estimate of System Funding Table also lists the funds required
for O&M of the system for the 11-year period 1985 - 1995 expressed
in day of expenditure dollars. In other words, both the operating
costs and the fares have been inflated using an 8.5% factor compounded yearly begin ning with 1979 through 1985. Inflating the
necessary revenue produced a 30 cents fare in 1985 for the breakeven analysis. The fa re level increases progressively in 5 cent steps
to 45 cents in day of expenditu re dollars by 1995. The first two columns at the left of the table show the year and the annual revenue
patronage anticipated. The fifth column from the left shows the
operation, maintenance, and liability costs for these years inflated
through the period 1985 - 1995. The multiplication of t he fa re level
times the reven ue passengers produces the total annual revenue.
Subtracting the O&M costs from the annual revenue produces the
net funds available to the system which varies in individual years
between a surplus or deficit. T he deficits or surpluses w ere accumulated in the column to the left of the heavy vertical black line to produce the accumulative net funds. The 11-year period ends in a total
deficit of approximately $65,000. This effectively produces a breakeven system for the 11-year period.

ESCALATIO N RATES
CALCULATED AT 8.5% COMPOUNDED PER YEAR
(at mid -year point)

The financial feasibility of the system depends on the fare structure

ESTIMATE OF SYSTEM FUNDING
ELEVEN-YEAR PERIOD - 1985- 1995
(in day of expenditure dollars)
REPLACEMENT FARE LEVELS

BREAK-EVEN FARE LEVELS
Annual Revenue

Fare

Fare

O&M Costs

Cumulative

Fare

Fare

Year

Patronage

Levels*

Revenues

& Liability

Net Funds

Net Funds

Levels*

Revenues

Sinking Fund

Net Funds

1985

$ 5,153,600

$1,546,000

$1,714,500

($168,500)

($168,500)

$0.40

$2,061.400

$ 515,000

$ 346,500

131,900)

( 300,400)

0.40

3,012,900

753,200

621,300

141,400

( 159,000)

0.45

4,034,600

896,600

1,037,700

27,700

( 131 ,300)

0.45

4,216,000

937,000

964,700

2,970,500

( 239,000)

0.45

4,397,200

977,200

869,500

3,840,000

$0.30

(

Cumulative
Net Funds

$

967,800

1986

7,532,300

. 0.30

2,259,700

2,391,600

1987

8 ,965,800

0 .35

3,138,000

2,996,600

1988

9,368,700

0.35

3,279,000

3,251,300

1989

9,771,600

0.35

3,420,000

3,527,700

( 107,700)

1990

10,174,500

0.40

4,069,800

3,827,500

242,300

3,300

0.50

5,087,200

1,017,000

1,259,300

5,099,300

1991

10,577,400

0.40

4,231,000

4,152,800

78,200

81,500

0.50

5,288,700

1,057,700

1 '135,900

6,235,200
7,219,400

32,300)

2,005,800

1992

10,980,300

0.40

4,392,100

4,505,900

( 113,800)

0.50

5,490,200

1,098,000

984,200

1993

11,383,200

0.45

5,122,400

4,883,600

238,800

206,500

0.55

6,260,800

1,138,300

1,377,100

8,596,500

1994

11,786,100

0.45

5,303,700

5,304,400

700)

205,800

0.60

7,071,700

1,768,000

1,767,300

10,363,800

1995

12,189,000

0.45

5,485,000

5,755,200

( 270,200)

0 .60

7,313,400

1,828,400

1,558,200

11,922,000

(

64,400)

SOURCE: Parsons Brinckerhoff/Fiood & Associates
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Year

Base Multiplier

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

100.00%
108.50%
117.83%
127.85%
138.71 %
150.50%
163.30%
177.18%
192.24%
208.58%
226.31 %
245.54%
266.41 %
289.06%
313.29%
340.29%
369.21 %

Escalated Fares
$0.180
0.195
0.212
0.230
0.249
0.270
0.293
0.318
0.346
0.375
0.401
0.441
0.475
0.520
0.563
0.612
0.664

$0.250
0.271
0.294
0.319
0.346
0.376
0.408
0.442
0.480
0.521
0.565
0.613
0.666
0.722
0.783
0.850
0.923

Both the costs of the system and the revenue it will produce are subject to inflationary trends. The inflationary cyclical trends that have
occurred in the United States in the last ten years have produced an
average increase of about 7.5% per year but, because of the marked
tendency of inflation to increase at a faster rate in the last three or
four years, it has been assumed for the purposes of this financial
feasibility report that 8 .5% would be the inflationary rate for both the
capital and operating costs of the system. Both the revenue and the
operating costs of the DPM system have been inflated from the 1979
established figures to the 1985-1995 period. The escalation rate
charge shown uses a base multiplier beginning in 1979 of 100 and
escalating at 8.5% per year through 1995 to 369.21 of the base year.
The numbers on the right-hand side of the heavy black vertical line
show the cost analysis of the system if a sinking fund were added to
renovate the system near the middle of its normal economic life.
These fare levels of the break-even system were raised 10 cents
above the normal stepping to produce the sinking fund revenues.
Over the period of 11 years, the sinking fund produces between
$500,000 and $1,200,000 each year. Adding this to the annual operating costs, the sinking fund accumulates during the 11-year period
about $12,000,000 . This means that the system would produce over
a 20-year economic life cycle more than $25,000,000. This is about
15% of the initial capital cost of the DPM system and would be used
to renovate and upgrade the system after that 20-year period. In
summary, the DPM system can be operated, maintained, and renovated at a fare level which is equivalent to 25 cents in 1979 dollars for
which the patronage was estimated.
In summary, the DPM system can operate over a period of time at a
fare below that which was used to estimate the original patronage.
Expressed in another way, the operating costs for the system would
have to increase about 40% before the original fare of 25 cents in
1979 dollars was reached. Still considered another way, the patronage of the system could. be only about 47% of the estimated 1995
ridership and the system would still break even at the equivalent of a
25-cent fare in 1979 dollars. This financial analysis vividly shows the
financial viability of operating the system.

PROJECT SCHEDULE
· In addition to the time required for the preliminary design of the system and to obtain all the necessary approvals and environmental
signoffis, there is a certain amount of time to prepare the detailed
design of the system and then build it. The schedule show the project design and construction over a period of approximately 5 years

from the second quarter of 1981 through the midd le of 1986. Revenue service on the first portion of the guideway completed will begin
in January 1985 and extend on to subsequent completion over the
next two years until October 1986.

• Construction Phases
The construction of the system has been divided into four phases.
These construction phases basically include elements which represent logical components of the overall construction effort. However,
the system was also phased to provide system segments whi ch can
operate as independent units of the DPM. The Phasing Map shows
physical limits of the system phases. A detailed description of each
phase is given in Technical Report No. 7.
Phase I includes the east-west li ne from a point just west of the
SMSA near the Union Terminal Station eastward to the end of the
east-west line at the Government Center. Phase I also includes the
segment of the north-south line f rom just south of the Central Station to just north of the Florida Junior College Station. This phase
would begin design in early 1981 and construction in the beginning
of fiscal year 1983 and continue over approximately two years . Near
the end of the construction period, testing of the system and
vehicles will be necessary before revenue service starts in Janua ry
1985. Phase I represents the core of the D PM system and is that portion most difficult to build and most disruptive to the downtown
area.
Phase II is basically that part of t he system which crosses the St.
Johns River. It begins just south of Central Station and crosses over
the new Acosta Bridge into the Southside area and ends just south
of the St. Johns Station. Phase II would begin design approximately
six months after Phase I design and construction will begin in the
middle of 1983. However, there is an independent major bridge construction involved which is expected to take considerably longer.
Therefore, the revenue service on Phase II will be the last to begin in
mid-1986.
Phase Ill would start design at the same time as Phase II. However,
construction would be much shorter and revenue service is scheduled to begin in mid-1985. Phase Ill is basically th e completion of the
east-west line from the SMSA westward to the Forest Street Station.
Phase IV is the completion of the north-south line and extends from
the Florida Junior College northward along Jefferson and Broad
Streets to the Medical Center Complex at 8th Street. Phase IV would
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start design in fiscal year 1982 and construction at the beginning of
1984. It is expected that t he revenue services for Phase IV would
begin in January 1986. The four phases are divided for construction
suitability but their sequences are so close t hat, if funding is readily
available, construction of the system really will be a continuous
effort for the 5-year period.

• Factors Influencing the Schedule
There are several important aspects of the schedu le that should be
considered. First, it can be seen that Phase II depends on the design
and construction of the Acosta Bridge. It is not anticipated at this
time that the construction of the Acosta Bridge will begin earlier than
the starting date shown in the DPM Project Schedule. If, however,
that should be the case, th en the design of Phase II would have to
begin ahead of Phase I. Second , there are several items of eq uipment which require long lead times from the manufacturer. The
most noteworthy of these is the electrical substation equipment that
often has a 2- 4 year lead time from order to delivery. Ther~fo re , certain procurement items must be ordered prior to the actual start of
construction and the early stages of the design. Concentrated design
will be required in those elements of the system to identify and order
the necessary equipment in sufficient time for the delivery not to curtail construction. Third , the starting date of construction should be
staggered through a period of years in order to ease the competition
for ava ilable local labor, equipment, and materials to serve several
successful construction contractors. Starting construction in too
close a sequence would result in unnecessarily high bid costs to
cover these uncertainties. Fourth, there is a period of system testing
before r-eve nue can start. The most lengthy testing period is on the
vehicles which often have mechanical defects and " bugs" that must
be worked out of the vehicles before they can be properly integrated
into the system. Adjustments must be made vehicle-by-vehicle and
tests can be made on the guideway itself under actual operating conditions. Therefore, the testing of the veh icles, command / control
systems, distribution systems, and the communication systems can
only occur after a substantial portion of the guideway is completed.
A one-year testing period has been programmed in the implementation schedule. At least th ree months of this time must be after the
guideways and stations are operational. As each new element of the
guideway comes on lines, it will have to be tested to insure that all
system components are integrated, operative, and in a fail-safe
condition. Some work on the landscaping, station finishing, and
supplementary equipment can occur during revenue testing and
even after the start of revenue service. However, all essential elements of the stations , guideways, vehicles, and equipment must be
in place and operative by October 1, 1984 to meet the schedule.

['

CAPITAL COSTS

The construction of the DPM system will require concentrated effort
over a relatively short period of time. Any serious delays in either approvals by the reviewing agencies or flow of funds from local and
federal sources will have a detrimental effect on the ability to meet
this schedule. In a similar way, any lawsuits or judicial reviews of the
OPM system will also impair the ability to meet the scheduled deadlines. The schedule shown should be viewed as achievable and it
contains a high degree of probability to meet deadlines, but serious
delays, especially after the start of construction, will cost the citizens
of Jacksonville time, money, and inconvenience.
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The first major cat egory of cost s are those items necessary for a
systemwide operation. The major items are transit vehicles at about
$8,500,000 which includes all 22 transit vehicles on the system plus
an allowance f or the initial supply of spare parts. Another important
item is the command and contro l equipment which includes: the
computer necessary to operate the system automatically, the comma nd and control center, the audio and visual commu nications be-
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• System Requirements

PRELIMINARY IMPLEMENTATION SCHEDULE
DESIGN & CONSTRUCTION SCHEDULE

Conatruction

··-·-··

Contract

The capital costs included in this section estimate all elements of th e
total DPM system including: vehicles, command and control equipment, power distribution , fare collection equipment, elevated guideways, river crossings, stations, parking lots, landscaping , walkways,
utility relocations, all engineering and design costs, construction
management costs, rig hts-of-way acquisitions, relocation costs,
JTA staff support, and a 10 % contingency. The Capital Cost Table
summarizes the estimated capital costs of the recommen ded system
and the provision of parking spaces are included as the total f acilities
costs but have been listed separately so t hat estimates can be made
for other possible fu nd ing arrangements. The definition of each of
the more important li ne items for the construction of the system is

Eng1neeong

-

Froceed

defined in the following paragraphs. T he detailed cost estimates and
the unit costs for many of the items are included in Estimate of Capital Costs, Technical Report No. 7, and is available upon request from
the Jacksonville Transportation Authority.
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tween the stations, vehicles and control center, and the necessary
telecommunication system to support this operation. The cost for
this item is approximately $4,600,000 with the heaviest cost occurring in the first phase. The DPM system is electrically powered and
will take its power from lines provided by the JEA. The system will
own its own power substations to collect and distribute the J EA
power within the system through a third rail and cables. The total
cost for power collection and distribution is about $5,300,000. The
final line item is the fare collection system which will be entirely automatic for each individual station. The total cost for that is about
$1,200,000 . In total, the cost for the systemwide procurement items
is about $19,600,000 with more than 50% of the amount required
during the initial period of construction.

• Facilities Construction
The next major item of construction cost is the fixed facilities of the
system. The guideways would include all the area above the cap of
the piers including the guideway structure, running surface, security
lighting, station structure and platforms. The piers and foundations
include all items below the guideway to the ground and including the
foundations. A separate cost has been estimated at $5,000,000
which is the proportional share of adding the DPM for the river crossing as an integral part of the reconstruction of the Acosta River
Bridge. The total cost for the entire guideway system, piers and
foundations, and river crossing is in excess of $27,000,000. About
$9,000,000 of that will be required in Phase I. Phase II has the river
crossing, a considerable length of guideway, and four stations . The
construction cost is estimated at $9.700,000.

CAPITAL COSTS SUMMARY
RECOMMENDED SYSTEM
JACKSONVILLE DPM FEASIBILITY STUDY
(in constant 1979 dollars)
Category Description

Total

Phase II

Phase IV

8,547,000

$ 4,847,000

$ 3,700,000

Command and Communications

4,578,000

2,342,000

1,088,000

Power Collection and Distribution

5,286,000

2,191,000

1,918,750

233,750

Fare Collection Equipment

1,212,000

743,000

247,000

111,000

111,000

$ 19,623,000

$10,123,000

$ 6,953,750

$

720,750

$ 1,825,000

$ 16,966,000

$ 7,137,000

$ 3,791,000

$ 1,831,000

$ 4,207,000

System Requirements:

$

Transit Vehicles

Sub· total

$

376,000

$

772,000
942,500

Facilities Construction
Guideways
Foundations and Piers

5,060,000

2,180,000

984,000

552,000

1,344,000

River Crossing

5,043,000

0

5,043,000

0

0

Stations and Facilities

7,995,000

3,731,000

2,132,000

1,066,000

1,066,000

Walkways

1,926,000

1,125,000

329,000

147,500

324,500

Central Maintenance and Storage Area

2,149,000

2,149,000

0

0

0

640,000

170,000

120,000

120,000

230,000

Landscaptng

12,000,000

3,600,000

3,600,000

1,200,000

3,600,000

$ 51,779,000

$20,092,000

$15 ,999 ,000

$ 4,916,500

$10,771,500

$ 15,386,000

$ 3,075,000

$ 3.430,000

$ 7.435,500

$ 1.445,500

Appraisal and Relocation Costs

965,000

370,000

20,000

560,000

15,000

Demolition

250,000

100,000

0

150,000

0

Parking Lots
Sub-total
Site Acquisition and Preparation
Real Estate Acquisition

Utility and Street Relocations

The second largest item in fixed facilities is the stations themselves
which are estimated to be at approximately $8,000,000. This item includes all of the station shell, roof, exterior and interior finishes, vertical circulation elements, and other mechanical equipment items for
the stations. Phase I requires about $3.700,000 or about 45% of the
total costs of the stations. This is principally because the Central
Station, which is the transfer point for the two lines, is a double station and requires a considerable amount of extra vertical circulation
and structural support. The walkway items listed in this summary includes all of the spine walkway in Hogan Street which runs beneath
the guideway and walkways in seven other stations which serve as a
collection and distribution system for the patrons. This walkway system reduces the amount of vertical circulation necessary and provides more flexibility in station access than normal station design
would provide. The spine walkway system would also tie into the
proposed DDA skywalk system to be used in the commercial core.

Phase Ill

Phase I

Sub-total

6,950,000

3.400.000

1,600,000

600.000

1,350,000

$ 23,551,000

$ 6,945,000

$ 5,050,000

$ 8,745,500

$ 2,810,500

$

$

Design and Construction Management
Engineering and Design

9.402,000

$ 4,034,000

$ 2,946,000

748,000

$ 1,674,000

Construction Management

1,959,000

840,000

614,000

156,000

349,000

JT A Staff Management

2,744,000

1,177,000

860,000

218,000

489,000

392,000

168,000

123,000

31,000

70,000

Insurance and Legal
Contract Audit
Sub-total
Total Construction and Design Costs
Contingency
ESTIMATED PROJECT COST

SOURCE: Parsons Brinckerhoff/Fiood & Associates
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200,000

50,000

50,000

50,000

50,000

$ 14,697,000

$ 6,269,000

$ 4,593,000

$ 1,203,000

$ 2,632,000

$109,650,000

$43 .4 29 ,000

$32,595,750

$15,585,750

$18,039,500

10,965,000

$ 4,343,000

3,259,500

1,558,500

1,804,000

$120,615,000

$47,772,000

$35,855,250

$17,144,250

$19,843,500

A major item is Central Maintenance and Storage Area (CMSAl
which includes all maintenance buildings, structures, facilities, and
equipment for the system . The area also provides nighttime storage
for the majority of vehicles and this item also includes the necessary
guideway, switching, approach ramps, local vehicle control, and
electrification.
The final item in this category is parking costs for DPM patrons in the
park/ride lots. UMTA does not presently fund the property acquisition costs and construction costs for this type of parking facilities;
therefore, some other source of funding must be located. The Federal Highway Administration (FHWA) does fund transit-related parking facilities. The costs in this category includes $7,534,000 in real
estate acquisition costs, $12,000,000 for the actual construction of
the spaces, and $2,220,000 in design, construction management,
staff support, and related costs. In all, the provision of the required
10,000 spaces is estimated at $21,754,000. At the present time, it is
not known at what level the federal share would be but from past
experience, the 80% federal and 20% local share seems likely.
Therefore, the total federal share for all project costs of $96,491 ,000
shown in the Capital Cost Summary Table would probably be split
$17,400,000 FHWA and $79,091,000 UMTA. Moreover, there will
not be enough land purchased for all these surface-level spaces.
About 6,800 parking spaces will have to be built in elevated parking
garages which will cost more to provide. It is anticipated that the
differential cost of structure parking spaces will be borne by other
funding sources and have not been included in the estimate. The
total costs for facilities construction is slightly less than $52,000,000
with approximately 40% of that required in Phase I.

• Site Acquisition and Utility Relocation
The costs included in this item are acquisition of the property legal
costs, appraisals, relocations, and demolition costs and is estimated
at approximately $17,000,000. Another item is the cost of relocating
utilities and streets. Much of this work will in all likelihood be done by
the agencies who have jurisdiction over those utilities. Most of these
utility relocations will occur within the existing right-of-way and
therefore have been separated from the site acquisition cost. The
total costs for site acquisition is $23,500,000, approximately
one-third of which will occur in Phase I.

• Design and Construction Management
The design and construction management costs have been figured
as a percentage of the total construction and procurement costs of
the system. About $10,500,000 will be spent for the effort to spread

this proportionately over each of the phases. The JTA staff will be
required to be supplemented during the construction period by engineers and inspectors and cost estimates listed here are for that purpose. Items for insurance of liability during construction and auditing
the system are the final items of this category. The category includes
about $14,700,000 with slightly less than half required in the first
phase. The total estimated cost to build the DPM system is
$109,650,000. Added to that is a contingency of approximately
$11,000,000 which brings the total estimated system cost to
$120,600,000; about 35%, or $47,000,000, will be required in Phase
I.
ESCALATION RATES
CALCULATED AT 8.5% COMPOUNDED PER YEAR
(at mid·year point)

Year
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

Base Multiplier

Atlanta, the Pittsburgh light-rail system, the cost estimates of St.
Paul and Los Angeles DPM systems, the cost determined from 10
DPM systems currently in operation in the United States, and from
local construction practices and costs.
The estimate for real estate acquisition represents one of these areas
of significant uncertainties. The final system configuration will be
designed during subsequent engineering efforts in such a way as to
minimize the acquisition of real estate. The real estate costs include
the full acquisition of all necessary rights-of-way. Since many of the
stations and much of the line will pass through private property
which will benefit directly from the provision ofthe DPM system, it is
anticipated that much of the rights-of-way will be either donated or
provided at a nominal cost to the JTA. Therefore, the real estate
acquisition cost listed here represents the highest real estate cost
estimate and may be reduced as the system is designed and real
estate acquisition is negotiated.

Escalated Fares

100.00%
108.50%
117.83%
127.85%
138.71%
150.50%
163.30%
177.18%
192.24%
208.58%
226.31%
245.54%
266.41%
289.06%
313.29%
340.29%
369.21%

$0.180
0.195
0.212
0.230
0.249
0.270
0.293
0.318
0.346
0.375
0.401
0.441
0.475
0.520
0.563
0.612
0.664

$0.250
0.271
0.294
0.319
0.346
0.376
0.408
0.442
0.480
0.521
0.565
0.613
0.666
0.722
0.783
0.850
0.923

It should be emphasized that these estimates are order-of-magnitude
estimates based on a relatively preliminary understanding of the construction, design, and implementation problems to be encountered
during the actual implementation of the system. Moreover, these
estimates are based on a brief conceptual design and many unknowns still remain to be determined. As an example, cost estimates
for stations were based on cubic or square foot costs which were obtained from a broad range of experience in the construction of transit
station facilities. Sources used for estimating these order-of-magnitude costs include experience on the MART A heavy-rail system in
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The total construction costs of guideway systems' procurement and
equipment to be used is estimated at $120,650,000. These costs may
seem high but they compare well with other DPM systems that are
being built or have recently been estimated for construction in other
parts of the country. The bar chart shows the costs broken down in
components. The guideways account for about 23% of the total
costs with stations accounting for another 19%; the power and utilities account for 10.1%; and the maintenance facility for another 2%.
Altogether, these costs, which represent physical construction, represents approximately 53% of the total cost of the system. Procurement items account for approximately 12% of the total costs. Costs
included in engineering, management, and contingencies account
for another 21%. These costs can be compared to a similar cost
breakdown of 10 DPM systems in the United States which are
shown in the adjacent bar charts.

FUNDING REQUIREMENTS
Under the present DPM program, the operating costs of any DPM
system must be borne and guaranteed by the operating agency.
There are presently no federal subsidies for the operation and maintenance of the DPM system. The previous discussion on operating
costs shows the system to be self-supporting at a reasonable fare.
There are no apparent problems in either the support or maintenance
of this system after full revenue service begins. The other area of
funding concern lies in raising the necessary local capital to build the
system. The following paragraphs are a discussion of the flow of
necessary capital funds for the construction of the system and local

CASH FLOW WORK SHEET
JACKSONVILLE DOWNTOWN PEOPLE MOVER
September 1979
(x $1000)

MACS
CODE

ITEM

20.01.00

Purchase Transit Vehicle

20.02.00

Purchase/Installation
Equipment Support

20.03.00

-

Real Estate Acquisition

20.08.01

Engineering and Design

20.08.02

Canst. Mgt. and Inspection

20.08.04

Appraisal Services

20.08.05

Relocation Services

20.10.00

Demolition

20.11.00

Construction of Facilities

20.11.00

Parking Construction

20.11.00

CMSA

20.11.01

Insurance

20.13.00
20.15.00

-

100

100

QUARTERS
2nd
3rd

1st

200

200

Fiscal
Yr-82

4th

QUARTERS
3rd
2nd

1st

500

Fiscal
Yr-83

4th

100

100

200

540

740

740

740

2,760

300

476

1,176

500

754

850

1,050

3,154

200

400

600

230

230

500

500

1,045

1,750

3,795

2,061

2,200

2,600

2,400

9,261

1,000

1,500

1,400

1,650

1,734

950

5,734

948

920

300

0

2,168

40

100

116

234

490

10

10

15

20

55

25

25

15

0

65

10

10

25

25

70

15

15

0

0

30

25

25

50

50

75

50

25

200

300

500

634

800

2,234

250

500

549

250

1,549

14

20

26

34

94

Right-of-Way Construction

817

1,000

1,183

2,018

5,018

Project Sponsor Force Account
Work and Material

400

600

1,100

1,500

3,600

Support Services Cost Allocation
Plan

20.16.30

Defense Contractors' Audit Agency

31.00.00

Relocation
Subtotal

32.00.00

Fiscal
Yr-81

Purchase/Installation Service
and Maintenance Equipment

20.06.00

20.16.00

Q U A\ R J E R S
1st
2nd
3rd
4th

Contingencies
Total

5

5

2

3

7

44

100

144

100

100

200

200

600

200

200

150

150

700

5

5

10

5

5

5

5

20

5

5

10

10

30

45

50

100

100

295

100

100

145

100

445

8,668

9,711

32,398

549

1,440

1,989

2,271

2,526

3,551

3,654

12,002

6,265

7,754

55

144

199

227

253

355

365

1,200

627

775

-867
-

971

3,240

604

1,584

2,188

2,498

2,779

3,906

4,019

13,202

6,892

8,529

9,535

10,682

35,638

Share Distribution of Total:
Federal
State
Local

1,750
219
219

10,562
1,320
1,320
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28,510
3,564
3,564

ll

CASH FLOW WORK SHEET
JACKSONVILLE DOWNTOWN PEOPLE MOVER
September 1979
(x $1000)

QUARTERS
2nd
3rd

QUARTERS

1st

QUARTERS
3rd
2nd

740

1,147

740

740

3,367

740

740

740

0

2,220

8,547

1,171

1,200

1,225

1,050

4,646

750

750

500

0

2,000

11,076

Fiscal
Yr-84

4th

1st

Fiscal
Yr-85

4th

1st

2nd

4th

3rd

Fiscal
Yr-86

PHASE

v

SYSTEM
TOTALS

600
1,100

1,000

0

0

15,386

2,100

9,402
249

250

230

150

879

140

100

100

100

440

50

50

50

0

1,959

150

125
100
250
927

1,100

1,200

1,400

4,627

1,000

900

500

500

2,900

400

400

0

0

800

0

400

800

680

1,880

200

460

500

200

1,360

400

800

600

0

1,800

10,561
6,960

12,000
1,549

38

392

26

38

36

36

136

25

24

21

14

84

12

l3

8

0

33

2,351

2,400

2,500

2,500

9,751

2,300

2,000

2,000

2,000

8,300

1,500

1,500

1,000

0

4,000

650

1,000

800

900

3,350

150

150

150

150

600

100

100

100

100

400

100

100

50

50

300

2,744

10

10

15

15

50

15

15

10

10

50

10

10

10

10

40

200

27,069
6,950

740

J

7,374

8,695

7,696

7,621

31,386

5,270

5,089

4,471

2,924

17,754

2,472

2,873

1,718

60

7,123

6,998

109,650

737

870

770

762

3,139

527

509

447

292

1,775

247

287

172

6

712

700

10,965

8,111

9,565

8,466

8,383

34,525

5,797

5,598

4,918

3,216

19,529

2,719

3,160

1,890

66

7,835

7,698

120,615

6,268
784
783

6,158
770
770

96,491
12,062
12,062

27,620
3,452
3,453

15,623
1,953
1,953
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funding sources. The financial plan which would tie all aspects of the
DPM system into an implementation plan will have special emphasis
on the implementation and funding of Phase I of the DPM system.

• Cash Flow
The Cash Flow Work Sheets show the cash requirements for the design, procurement, construction, testing, and management of the
DPM system implementation expressed basically in 1979 dollars . The
table is subdivided by major items of expenditure and is divided by
quarters and fiscal years. The construction period encompasses a
period of about four fiscal years-1983- 1986-which is achievable
under favorable funding conditions . UMTA will suppl-y about 80% of
the project's funds, or approximately $96,000,000 in 1979 terms. The
matching shares would be raised by contributions by the Florida
DOT amounting to 10%, or about $12,000,000, and 10% from local
sources, also amounting to about $12,000,000.
The peak year of expenditures will be fiscal years 1983 and 1984
when some $35,000,000 will be spent in each of these years. Undoubtedly, actual expenditures will lag construction by 3 - 6 months
but the cash flow ignores this to illustrate when construction costs
will be incurred . In general, the first two years of the implementation
schedule will be devoted to design and early procurement, the next
four years will be devoted to construction of all of the phases of the
design, and the last portion of 1986 will be a period of low cash flow
during the testing of the system. In addition to the normal construction management problems, there may be cash flow difficulties of
two general types: non-commitment of funds and commitment of
funds but poor federal cash flow. It would be expeditious to the progress of construction if the local shares could be raised at least in
substantial amounts in advance of the construction start to insure a
flow of funds at critical times during the project's construction . The
cash flow shown here depends in part on the type and availability of
local funding sources.

THE RIPPLE EFFECT
The direct economic impact on the Jacksonville metropolitan area
and the State of Florida from the construction of the downtown
people mover will be substantial. A large amount of federal money
being infused into the local economy over a relatively short period of
time and when spent in the Standard Metropolitan Statistical Area
(SMSA) will create new income, new jobs, and new taxes for the
Jacksonville area and the state. A ripple effect will result in the economic impact extending over at least a 3-year period beyond the time

the federal funds are actually spent. This money is the federal share
of the 80 % of the construction cost of the system and is not generated from local sources. When federal funds are spent in Jacksonville without a corresponding increase in federal taxes there is a positive economic stimulus to the local area. Estimates of this effect can
be made by using a methodology generally referred to as the multiplier analysis .
The following table very graphically illustrates the impact of DPM
construction on two areas: the Jacksonville metropolitan area and
the remainder of the state. About two-thirds of all the DPM construction monies will be spent within the State of Florida. It is estimated that the remaining one-third will be spent for vehicles and
procurement of items which must be obt~ined from outside the
state. Approximately 90 % of money spent in the state will be on
direct construction-related items for labor and materials within the
Jacksonville metropolitan area. The table shows the expenditures of
outside monies and the ripple effect they will have expressed in the
time of expenditure dollars.

Actual "Outside Money"
Expenditures
Economic Multiplier
Multiplied Effect on Income
Average Yearly Actual
Expenditure (1982-1986)
Average Annual Expenditures
with Multiplier Effect
(1982- 1986)
Indirect Employment

Jax Metro
Area

Rest of
State of Florida

$ 72,373,000

3.5
253,306 ,000

$ 8,041,000
4 .2
33 ,722,000

14,475,000

1,608,000

50,661,000
2500-2700

6,754,000
325 - 500

The ripple effect on the economy comes from the re-expenditure of
this outside money within the local area. There are two principal
areas of re-expenditures. The first is by construction workers who
buy personal goods and services for themselves and their fami lies.
The second is the re-purchase of goods and materials by merchants
to replace those which have been used on the DPM system. These
expenditures create a second round of further expenditures by
people and businesses for goods and services. These re-expenditures are continued through several cycles before the effect passes
from this area into other regions of the United States. The measurement of the cycles are called "economical multipliers" and are expressed as a multiplier of the original dollar amount. The multipliers
were derived from analysis of the balance between goods and services used for local consumption and those goods and services that
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are produced here but are primarily consumed outside t he state. The
mult iplier for the Jacksonville SMSA has been calculated at 3.5
times the original new money. Beca use t he state is a larger area, the
ripp le effect is longer and broader and has been calculat ed for this
study at 4.2 times the original money spent within t he state but outside the Jacksonville metropolitan area.
The table shows t hat approximately $72,000,000 from outside
sources will spend their money in t he Jacksonville SMSA and this
will multiply into $253,000,000 and w ill be spent at an average rate of
about $50,700,000 a year. In addition to the new money introduced
into the area and t he t axes derived, t his ripple effect will also create
jobs over and above t he actual construction. These new jobs help
provide the goods and services to construction workers and merchants who are spending at an increased rate. It is estimated that
beyond the construction work itself, about 2,500 - 2,700 new jobs
will be created within the metropolitan area as a resu lt of this multiplier effect from the DPM.
In short, while the construction of th e downtown people mover will
requ ire the expendit ure of approximately $13,000,000 local dollars it
will return to the economy, in actual expenditures, approximately
$14,500,000 each year during construction. With the multiplier effect, it will return to t he economy a su m more than 17 t imes the total
local expenditures f or t he people mover.

FUNDING SOURCES
For the present feasibility study, it is assumed that once the level of
federal funding is known and committed, there will be little difficulty
in receiving (on a reasonable cash f low basis) the necessary federal
and Florida State shares. Therefore, t his section add resses itself to
outl ining the various methods of local f unding. These include:
• General Revenue Fund - the City of Jacksonville could provide a
f ixed and committed budget line item average of about $2,400,000
each year during t he implementation stage.
·
• Balance Funding - t he City could begin funding the DPM as soon
as a preliminary engineering commitment is made by UMTA beginning in Fiscal Year 1980 and stret ching the contributions to the
end of Fiscal Yea r 1986. This wou ld reduce their average annual
contribution to about $1 ,710,000.
• General Obligation Bonds - the bonding capa cit y of the City
could be used f or say a 20-yea r payout on a bond and devoted t o
the DPM to be pa id from the General Revenue Fund. Their average payment for such borrowing w ould be about $1,180,000.
• JT A (State) Bonds - the JTA could fund the project from reve-

nues derived from their total operations for the same 20-year payout. The average payment would be about $1,100,000 for a year.
• Sinking Fund - a bond fund could be paid back out of anticipated
fare box revenues of the DPM by adding about $0.10 to the fare.
Residual funds would be used for system renovation.
• Tax Incremental Financing - the local share could also be contributed by increase in property taxes in the DPM service area as a
special use district. The taxes would be used to either amortize a
bond or repay the City's General Revenue Fund. The payments
would be about the same as for the General Obligation Bonds.
• Combination - the DPM could, of course, be funded by a combination of several of the above methods or indeed from one-time
contributions by private interests or state funds.
The final determination of the best funding plan must wait for a more
detailed understanding of the final system and the general economical and financial situation at the time of actual implementation.
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